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1. INTRODUCTION

On August 18, 2005, Weston Solutions, Inc. (Weston®) submitted a Consolidated Remedial
Action Work Plan and Implementation Schedule (Consolidated RAWP) to the U.S.
Environmental Protection Agency (USEPA) and the New Jersey Department of Environmental
Protection (NJDEP) for the Hatco Corporation site located on King George Post Rd in Fords,
New Jersey (the Site). The Consolidated RAWP (WESTON 2005) was based on a Draft RAWP
prepared by URS Corporation on behalf of Hatco and responded to comments provided by
USEPA and NJDEP in conditional approval letters dated March 30, 2005 and F ebruary 17, 2005,

respectively.

As described in the Consolidated RAWP, Weston proposed to perform LNAPL recovery via
passive recovery trenches followed by excavation of site soils containing PCBs at concentrations
exceeding 500 mg/kg dry weight. However, during a meeting on October 3, 2006, USEPA
conveyed to Weston that it was their intention that the LNAPL should be excavated
contemporaneously with the impacted soils, rather than waiting the estimated 14 years to remove

it via passive recovery trenches.

With the assumption that soil excavation would be the preferred alternative based on the USEPA
directive made during the October 3, 2006 meeting, Weston conducted a pilot excavation study
in December 2007 to investigate the types of working conditions that would be encountered.
Specifically, the initial pilot study was intended to evaluate excavation dewatering rates, methods
and treatment and also material handling issues. The initial pilot excavation study consisted of
three test pits located in coarse-grained soil within the proposed area of LNAPL remediation.
Soil sampling performed during the first pilot study showed that the LNAPL readily drained
from coarse-grained soils and that the drained soils contain PCB concentrations substantially less
than the 500 mg/kg dry weight cleanup goal. As a result, in-situ removal of LNAPL from the
coarse-grained soils would be expected to meet the approved cleanup goal. Because the initial
pilot study focused predominately on the coarse-grained soils (where excavation dewatering

would be of greatest concern), no data were generated regarding how well LNAPL would be
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expected to drain from finer-grained soils. The results of the December 2007 pilot study were

provided to NJDEP and USEPA in a letter report dated May 8, 2008 (WESTON 2008a).

A second pilot study was conducted between June 30 and July 2, 2008 to evaluate the extent to
which LNAPL drains from fine-grained soils within the proposed area of LNAPL remediation.
The second pilot study determined that only minor amounts of LNAPL are present in fine-
grained soils (restricted to root cavities) and that, PCB concentrations in these soils were well
below the cleanup goal. Significant amounts of mobile LNAPL were observed only in coarse-
grained soils under both confined and unconfined conditions. As was observed during the first
pilot study, the LNAPL was found to drain readily from the sand, and the drained soil contained
PCBs at concentrations substantially lower than the cleanup goal. Based on these observations,
it has been concluded that the PCBs are confined to the mobile LNAPL and that the mobile
LNAPL is largely confined to the coarse-grained soils, from which it readily drains. The results
of the second pilot study were provided to NJDEP and USEPA in a letter report dated October
29, 2008 (WESTON 2008b)

Based on this new understanding of LNAPL distribution and migration, the most effective
method of achieving the PCB cleanup goal is removal of the mobile LNAPL via pumping (i.e.,
active LNAPL recovery). Excavation would not be an effective means of removing the LNAPL,
especially in southern areas of the site where it exists under confined conditions, because it
would involve the removal and replacement of large amounts of soil that already meet the
cleanup goal and also because it would potentially result in significant spreading of the mobile
LNAPL when the confining clay/silt unit is breached. With a pumping system, removal of the
mobile LNAPL can be more easily controlled, even under confined conditions, thereby

minimizing any spreading.

Analytical modeling was conducted to simulate LNAPL recovery and evaluate potential LNAPL
recovery systems. Based on the results of the modeling, a proposed LNAPL recovery system
consisting of 17 extraction wells and two recovery trenches (one active and one passive) was
designed. An average LNAPL recovery rate of 2.5 gpd was estimated for each recovery well
based on a pilot test performed by URS; which results in a total system recovery rate of

approximately 50 gpd. A conservative estimate of 3 to 5 years for removal of the LNAPL was

WFSEDCO1\DATA\HATCO REMEDIATION2.5 COMMUNICATIONS REGULATORY\2010 IRM RAWP V2\FINAL REPORT\REVISED iRM RAWP.DOC 1 '2




Interim Remedial Measure Remedial Action Work Plan -
Hatco Corporation Site w%‘

Fords, New Jersey P/SoLUTION:

calculated based on the estimated recovery rate and the calculated volume of recoverable
LNAPL at the Site. The results of the modeling study were provided to NJDEP and USEPA in a
letter report dated January 22, 2009 (WESTON 2009).

The results of the two pilot excavation studies and the LNAPL modeling and recovery system
design were submitted to NJDEP and USEPA in series of status reports in 2008 and early 2009.
A meeting was held with NJDEP and USEPA on January 29, 2009 to discuss the results of these
studies and request that USEPA reconsider its position that all LNAPL at the site should be
excavated. On May 28, 2009, USEPA issued a letter to Weston rejecting the request to
reconsider and reiterated its intention that the LNAPL should be excavated. USEPA did
acknowledge that LNAPL excavation would not be feasible beneath existing buildings and
infrastructure and allowed for active LNAPL recovery in those areas where excavation is not
feasible. NJDEP issued a letter dated June 15, 2009 concurring with USEPA and required that
Weston submit an addendum (Addendum 3) to the Consolidated RAWP and an implementation
schedule detailing the revised remediation approach by August 28, 2009.

In an effort to expedite the start of remedial activities at the site, NJDEP and USEPA agreed that
Weston could submit an Interim Remedial Measures (IRM) plan for the recovery system
designed to remove LNAPL near existing infrastructure, where excavation is not deemed
feasible. This Revised IRM plan is being submitted to NJDEP per that agreement. However, it
should be noted that, as agreed upon by NJDEP and USEPA, the complete design for the
remediation has not been completed yet. Weston has prepared this document in response to
NJDEP’s request with the understanding that a complete design and permitting will be
completed following receipt of regulatory approval of this document. In response to EPA’s and
NJIDEP’s request, Weston will provide the design details of the IRM in a subsequent progress
report once they are complete. These design details will be provided for informational purposes

only and will not require review and approval by either EPA or NJDEP prior to implementation.

The objective of this IRM is to remove LNAPL containing PCBs from areas of the Hatco site
where excavation of this material is not feasible due to the presence of existing infrastructure or
where excavation would adversely impact Hatco’s operations. Based on the results of the two

pilot studies, removal of the LNAPL is expected to reduce soil PCB concentrations within the
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LNAPL plume to below the site-specific cleanup goal of 500 mg/kg dry weight. The LNAPL
thickness will be reduced to “non-noticeable” in accordance with the New Jersey Ground Water

Quality Standards (N.J.A.C. 7:9-1 et. seq.). The metric for "non noticeable" is as follows:

A bailer is placed in the well. When the bailer is removed, there is no evidence of

free product on the inside or outside of the bailer or on the water surface.

It should be noted that "dry weight" analysis will be used to evaluate PCB concentrations in soil
samples in accordance with 40 CFR 761.3. However, for multiphase media (LNAPL mixed with
soil), the Applicability section (40 CFR 761.1 b(4)) describes how each material phase should be
tested for PCB. For non-liquid PCB materials (including soil), the dry weight basis will be used
(i), but for liquid PCB materials (including water or NAPL), the wet weight basis will be used
(i1). 40 CFR 761.3 provides definitions for liquid phase and non-liquid phase materials. In short,
the paint filter test is used to differentiate between the two. Weston will perform a paint filter
test on an LNAPL sample from the Hatco site to confirm that the LNAPL is considered a liquid-
phase material under TSCA, but we anticipate that it will fall under liquid phase PCB. Because
the soil and LNAPL containing PCBs at the Hatco site are co-located, we have a multiphase
material. Section (iii) states that multiphase materials (those containing both liquid and non-
liquid phases) shall be separated and analyzed as separate phases. So the non-liquid phase will
be analyzed by dry weight methods and the liquid phase will be analyzed by the wet weight
method.
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2. SITE DESCRIPTION

The Site is an 80-acre property located off of King George Post Road in Fords, New Jersey; of
which approximately 25 acres is used as a chemical manufacturing facility that has been in
operation since about 1959 (Figure 1). Products manufactured at the facility have changed over
time from a wide variety of specialty chemicals and lubricants to the present process that
produces specialty plasticizers and lubricants. During the 1960s, some of these manufacturing
operations involved the use of PCB-containing heat transfer fluids. The use of PCBs was

discontinued between 1966 and 1970 (Dan Raviv Associates 1993).

The Site is underlain by a complex sequence of interbedded sand, silt and clay layers. In general,
the top 10 feet (ft) is composed of fine-grained sand, silt and clay fill that is underlain by an
approximately 10-foot-thick layer of poorly sorted sand with minor discontinuous silt and clay
layers. This upper sand layer is underlain by a continuous layer of gray clay that is 2-8 ft thick.
The clay layer is underlain by a second layer of sand and silty sand that extends down to the

bedrock surface at a depth of about 40-50 ft (Dan Raviv Associates 1993).

Groundwater is found at a depth of between 3 and 15 ft below grade in the fill and upper sand
layers. In general, groundwater is deeper in the northern and eastern portions of the site and
becomes shallower to the west and south. Groundwater is unconfined in the northern portion of
the site but transitions to confined conditions in southern areas. Groundwater flow is generally to
the south where it discharges to a large wetland south of Industrial Avenue. However, there is a
minor component of flow to the west, toward smaller wetland areas. The hydraulic conductivity
of the upper sand layer ranges from 20 to 70 ft/day based on a pumping test conducted at the
Site. The overlying sand, silt and clay fill has a hydraulic conductivity of less than 1 ft/day based
on slug tests. The groundwater gradient for the shallow zone is approximately 0.01 ft/ft (Dan

Raviv Associates 1993).
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21 LNAPL CHARACTERISTICS AND OCCURRENCE

Extensive site investigation work performed by various consultants since the early 1990s defined
an area containing LNAPL that extends from the vicinity of the main production area, south

towards Industrial Avenue, terminating north of the former lagoons.

Weston conducted an extensive soil boring program using direct-push methods between April
and September 2007 to better define the area of LNAPL and soil exceeding the 500 mg/kg
cleanup goal. Previous testing of LNAPL collected from monitoring wells and manholes had
determined that the LNAPL contained PCBs well in excess of 500 mg/kg. Thus, the Geoprobe
sampling focused on the perimeter of the LNAPL plume and other known or suspected PCB
hotspots not related to the main LNAPL plume. Of the more than 200 samples taken during the
delineation assessment, only a few were collected from LNAPL-containing soils. Because the
LNAPL was known to contain PCBs at concentrations greater than 500 mg/kg, that sampling
program focused on sampling soils above, below and adjacent to the observed LNAPL layer to
define the extent of the ancillary soil contamination. It is important to note that of the more than
200 samples analyzed for PCBs, only 33 were found to contain PCBs greater than 500 mg/kg dry
weight. And of these 33 samples, about half were collected from locations within other areas of
concern (muck areas, former ponds, etc) and thus the exceedances are not related to the presence
of LNAPL. Free liquids (groundwater and/or LNAPL) were not typically encountered in the soil
samples during processing, however; when they were encountered, they were not drained off or
decanted in any way either in the field or at the laboratory during sample processing and

analysis.

The results of the 2007 soil investigation were provided to NJDEP in a 2007 Data Progress
Report dated December 17, 2008 (WESTON 2008c). Based on that extensive data set, the
LNAPL area is approximately 800 ft long and varies in width from 100 ft to nearly 400 ft (Figure
2). Weston performed a thorough review of historical site boring logs and refined the extent of
the LNAPL plume; the revised plume extent is depicted on all figures submitted as part of this
Revised IRM Plan. Specific plume configuration revisions are discussed in Section 3. 1, below.
The source of the LNAPL is not definitively known, nor is the date or volume of the initial

release(s). Based on distribution of the LNAPL, it is likely that there were historical releases
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within the Ester 1 Tank Farm, the Acid Tank Farm, and/or the Main Production Area. These
areas overlie the portion of the aquifer where unconfined conditions predominate, and therefore
any releases from these areas could reach the water table and, as they migrate to the south and

beneath the confining unit, transition to confined conditions.

Testing of LNAPL collected from five monitoring wells within the plume has shown that it
consists of a mixture of phthalate esters, ketones, and plasticizers with a specific gravity ranging
from 0.92 to 0.97. The viscosity of the LNAPL is generally low, ranging from about 15 to 51
centistokes (cSt) at 20 degrees centigrade, with an average of about 30 cSt. The surface tension
of the LNAPL ranges from 32 to 35 dynes/cm. The interfacial tension ranges from 17 to 35
dynes/cm. Analytical and physical testing of LNAPL samples were summarized in Attachment 1,
Table 1 of the first pilot study report (WESTON 2008a).

The Remedial Investigation Report (Dan Raviv 1993) and the Consolidated Remedial Action
Workplan (Weston, 2005) include a detailed discussion of the various components of the
LNAPL and their relationship to dissolved contaminant concentrations in groundwater. The
primary constituents of the LNAPL include a wide variety of phthalate compounds including
bis(2-ethylhexl) phthalate, and di-n-octylphthalate, as well as gasoline constituents (benzene,
toluene, ethylbenzene and xylene). Chlorinated solvents (trichloroethene and its breakdown

products) are also found in the LNAPL at some locations.

Several rounds of LNAPL fingerprint and analytical samples have been collected from various
monitoring well and temporary well points since 1993, including two rounds of samples
collected by Weston (2006 and 2007). Tabulated sample data is provided in Attachment 1, and
includes all historic and Weston analytical data for the LNAPL..

The LNAPL composition is fairly consistent across the across the site with regard to the primary
constituents (PCBs and phthalates) but the subsidiary compounds (gasoline constituents and
chlorinated solvents) vary somewhat with no discernable pattern. Figure 3 provides the
distribution of LNAPL data across the site. Constituent contaminants (and concentration range)

are provided below:

* Bis(2-ethylhexyl)phthalate (430 to 510,000 mg/kg)
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Various other phthalates (non-detect to 230,000 mg/kg)
Naphthalene (non-detect to 378 mg/kg)

PCBs (non-detect to 15,000* mg/kg)

Benzene (non-detect to 2650 mg/kg)

Toluene (non-detect to 5690 mg/kg)

Ethylbenzene (non-detect to 42 mg/kg)

Total xylenes (non-detect to 57,000 mg/kg)

PCE (non-detect to 35 mg/kg)

TCE (non-detect to 320 mg/kg)

*One statistical outlier is discussed below

The Consolidated Remedial Action Workplan includes a detailed analysis of the relationship
between the LNAPL and the dissolved constituents in groundwater and concludes that the
predominant source of dissolved benzene, PCBs and bis(2-ethylhexl) phthalate in groundwater is
likely the LNAPL.

The combination of physical and chemical characteristics of the LNAPL found at the Hatco site
make it highly unique. Most LNAPL encountered in environmental investigations are
petroleum- based (gasoline, fuel oil, lubricating oils, etc). The LNAPL found at the Hatco site
however is composed of phthalates and other plasticizers which significantly affect how the
LNAPL behaves in the subsurface (WESTON 2008a). The relatively high specific gravity (very
close to water) and low viscosity and surface tension allowed the LNAPL to flow easily through
the subsurface. This explains why the LNAPL is spread over such a wide area of the site in a
thin layer (refer to bail down test results discussed below). It also explains why the LNAPL does
not adhere to the soil, but instead drains freely from excavated soils with little residual. Although
the LNAPL is mobile within the subsurface, historical monitoring of the LNAPL plume since the
early 1990s suggests that it has reached equilibrium with the groundwater system and is no

longer migrating.

The LNAPL was found to contain PCBs at concentrations as high as 15,000 ppm. Note that one
LNAPL sample collected in September 1994 from monitoring well MW-31S contained Aroclor-
1248 at 90,000 mg/kg, however because LNAPL from that same well contained PCB
concentrations ranging from 1200 to 1400 mg/kg in April and May 1994, this sample appears to
be a statistical outlier. No information regarding sample methodology or site conditions could be

found to facilitate a more detailed review of potential causes for this variation. The fact that the
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LNAPL contains PCBs suggests that the release(s) must have occurred sometime during the
1960s, when PCBs were in use at the facility. The age of the plume would suggest that it has
likely reached equilibrium with the hydrologic system and is not expanding or moving. Further
evidence of this is a comparison of investigation results from Woodward Clyde (1995) and
Weston (2007); which show that the LNAPL distribution has not significantly changed over a
12-year time period (Woodward Clyde 1998; WESTON 2008c). Table 1 of this Revised Plan

provides this comparison.

Product bail down tests performed on several monitoring wells have shown that the thickness of
mobile LNAPL within the formation is about 0.1 to 0.3 ft. Groundwater fluctuation at the site
has been estimated to be as much as 3 to 4 ft based on historical water level monitoring. The
observed smear zone, based on Cone Penetrometer Test UV Fluorescence testing, ranges from 3
to 6 ft thick in most areas of the plume. The Cone Penetrometer only provides qualitative results
however and it is believed that the smear zone observed using this technique is related to

relatively low concentrations of VOCs and not LNAPL containing PCB (WESTON 2008b).

2.2 UPDATED LNAPL CONCEPTUAL SITE MODEL

The findings from the pilot test excavations within the LNAPL plume were not consistent with
the original Conceptual Site Model as described in the Consolidated RAWP. It was clear from
the observations at each test pit, as well as from the laboratory results, that the mobile LNAPL is
found only in coarse-grained sandy deposits (WESTON 2008b). Although the LNAPL may
have penetrated into the fine-grained silt and clay layers along root cavities, the volume of this
material is very small and the PCB concentrations remain well below the 500 mg/kg dry weight
cleanup goal. In addition, it was confirmed that the LNAPL readily drains from the sandy soils
leaving residual PCB concentrations of less than 100 mg/kg, also well below the cleanup goal of
500 mg/kg dry weight. Based on these findings, it is apparent that the PCBs are confined almost
entirely to the LNAPL and that removal of the mobile LNAPL will result in attainment of the
cleanup goal (WESTON 2008b).

It is believed that the source of the LNAPL was historical releases within the Ester 1 Tank Farm,
the Acid Tank Farm, and/or the Main Production Area based on the distribution of the LNAPL
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(WESTON 2005). These areas overlie the portion of the aquifer where unconfined conditions
predominate, and therefore any releases from these areas could reach the water table. Once the
LNAPL reached the water table, it followed the coarser deposits of the shallow sand and
migrated to the south, transitioning to confined conditions in the vicinity of the Effluent Pre-

Treatment (EPT) Building.

Mobile LNAPL is confined to the upper sandy layer; which is found at a depth of about 10-15 ft
bgs across the site. The upper sandy layer is deeper in northern portions of the site (near the main
tank farm and Hatco manufacturing areas) and shallower in the southern (undeveloped) portion
of the Site and is approximately 10 ft thick (Dan Raviv 1993). Fluids in the shallow sandy layer
exist under unconfined conditions in the northern portion of the Site, but transition to confined
conditions to the south. The transition from unconfined to confined conditions varies seasonally
and from year to year based on groundwater elevation, but is located in the general vicinity of the

EPT Building. Approximately 50% of the LNAPL plume exists under confined conditions.

Groundwater flow in the shallow sandy layer is to the south with a hydraulic gradient of
approximately 0.01 ft/ft. The hydraulic conductivity of the shallow sand ranges from 20 ft/day to
70 ft/day based on a pumping test conducted during the Remedial Investigation (RI). The
average hydraulic conductivity is closer to the low end of the measured range (35 ft/day). The
confined conditions found in the southern portion of the Site are caused by the overlying silt and
clay layer. The hydraulic conductivity of the silt and clay layer is approximately 0.1 ft/day based

on slug tests conducted during the Remedial Investigation (Dan Raviv 1993).

Physical properties of the LNAPL were based on samples collected from five monitoring wells
within the plume. The LNAPL consists of a mixture of phthalate esters, ketones, and plasticizers
with an average specific gravity of 0.95. The average viscosity of the LNAPL is 28.5 cp. The
average surface tension of the LNAPL is 33.2 dynes/cm. The average interfacial tension is 23
dynes/cm (WESTON 2008a).

LNAPL thickness measurements in monitoring wells made in 2006 and 2007 throughout the
plume showed that the observed product thickness ranged from less than 0.5 foot to about 6 ft.
Most wells within the center of the plume contained between 1 foot and 3 ft of product. The 6-ft

measurement was from a monitoring well located near the southern end of the LNAPL plume
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where confined conditions are strongest (approximately 4 ft of piezometric head exists above the
sand layer in this area). This suggests that the observed LNAPL thickness over most of the
plume is on the order of less than 1 foot to approximately 2 ft (WESTON 2008c).

Bail down tests performed on several monitoring wells have shown that the true thickness of
mobile LNAPL within the formation is about 0.1 to 0.3 foot (or about 10% of the observed
thickness in monitoring wells). The age of the plume has been estimated at approximately 40
years based on the presence of PCBs in the LNAPL (the use of PCBs was discontinued by 1970
according to Hatco records); thus, it is assumed that the LNAPL has reached hydraulic
equilibrium and that the LNAPL saturation distribution is stable.

The LNAPL saturated hydraulic conductivity was estimated by applying the Bouwer and Rice
(1976) method to the bail down test data. The average LNAPL saturated hydraulic conductivity

was calculated to be approximately 2 ft/day.

Based on this updated Conceptual Site Model, removal of the mobile LNAPL via pumping is an
effective method of achieving the PCB cleanup goal. As such, LNAPL removal will be
employed in areas of the site where excavation is not feasible due to the presence of existing

infrastructure or where excavation would adversely impact Hatco’s normal operations.
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3. LNAPL REMOVAL

Based on the updated Conceptual Site Model, removal of the mobile LNAPL via pumping is an
effective method of achieving the PCB cleanup goal. In a letter dated May 28, 2009, USEPA
agreed that LNAPL removal could be employed in areas of the site where excavation is not
feasible due to the presence of existing infrastructure or where excavation would adversely

impact Hatco’s normal operations.

The objective of this IRM is to remove recoverable LNAPL containing PCBs from areas of the
Hatco site where excavation of this material is not feasible due to the presence of existing
infrastructure or where excavation would adversely impact Hatco’s operations. Removal of the
recoverable LNAPL is expected to reduce soil PCB concentrations within the LNAPL plume to
below the site-specific cleanup goal of 500 mg/kg dry weight. The LNAPL thickness will be
reduced to “non-noticeable” in accordance with the New Jersey Ground Water Quality Standards

(N.J.A.C. 7:9-1 et. seq.). The metric for "non noticeable" is as follows:

A disposable polypropylene bailer equipped with a check-valve is lowered into
the well. When the bailer is removed, there is no evidence of free product on the
inside or outside of the bailer or on the water surface. The check valve will
prevent any LNAPL that enters the bailer from(draining out and will therefore
provide an accurate assessment of the presence of visible LNAPL in the

monitoring wells.

To facilitate preliminary design of the LNAPL recovery system, Weston used an approach
similar to that presented in the January 22, 2009 LNAPL Modeling Progress Report (WESTON
2009). Results from an analytical groundwater flow model were combined with site-specific
LNAPL observations and measurements to develop the LNAPL recovery system described

below.

An analytical groundwater flow model was developed for the Hatco site using WINFLOW
Version 3.28 in order to simulate the effects of a dual-phase extraction system. WINFLOW is a

two-dimensional analytical groundwater flow model based on the Strack equation
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(Environmental Simulations, 2008). The model was constructed to represent the confined
shallow sand layer typical of southern areas of the site. From an LNAPL recovery standpoint,
this would represent worst-case conditions because sufficient drawdown would be required to
offset the piezometric head in this area and create a cone of depression to initiate LNAPL flow
towards the recovery wells. The model was constructed using a hydraulic conductivity of 35
ft/day and a hydraulic gradient of 0.095 to the south. A reference head point was located several
thousand feet cross-gradient from the Hatco site to provide a reference for the groundwater
elevations. The reference head was located well outside the influence of any proposed recovery
wells or trenches located at the site. The porosity was set at 30% and a storage coefficient of 0.1
was assumed. The relatively high storage coefficient was selected to more accurately reflect the
unconfined conditions that exist at the northern end of the plume and to provide a high-end

estimate of the extraction times during transient simulations.

The model was set up and run using the estimated input parameters, and the location and
magnitude of the reference head and the hydraulic gradient were varied until a reasonable match
was obtained with historical groundwater contour maps from the RI. The October/November
1998 groundwater contour map prepared by URS was used for model calibration. Calibration
focused on the portion of the site occupied by the LNAPL plume and did not consider the effects
of the drainage swale located east of the rail spur. Once the steady-state calibration was
achieved, a transient calibration was performed to verify the hydraulic conductivity estimate.
Transient calibration was performed by simulating a pumping test performed at MW-6S by Dan
Raviv Associates in 1994. A satisfactory match was obtained with the pumping test data using

the initial hydraulic conductivity estimate of 35 ft/day.

Once calibrated, the model was used to assess potential pumping scenarios for LNAPL recovery.
Initially, just one extraction well was modeled in an effort to determine the radius of influence
for a “standard” well. It was determined that a pumping rate of 2 gpm produces an effective
radius of influence (presumed to be analogous to the LNAPL capture zone) of 15 ft and a
pumping rate of 4 gpm produces an LNAPL capture radius of 50 ft. These estimates were used
to design a layout of dual-phase (i.e., LNAPL and groundwater) extraction wells and various
versions of that layout were evaluated for total LNAPL capture. The input values used to

calibrate the groundwater flow model were conservative, so the predicted capture zones should
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also be conservative. In any event, the capture zone for the recovery wells will be verified during
Phase I of the LNAPL recovery system operation and the spacing for the Phase II wells will be

adjusted accordingly.

Site-specific observations and measurements were used to assess the LNAPL volume,
recoverability of LNAPL and removal rates. The estimated thickness of the LNAPL layer within
the formation (0.1 to 0.3 foot) was multiplied by the area of the mapped LNAPL plume (223,000
sq ft) and, correcting for porosity (assumed 30% based on published values for the observed soil
type); the total volume of LNAPL within the plume was estimated at between 50,000 and
150,000 gallons. This volume estimate is considered to be conservative because it assumes the
LNAPL thickness is constant over the entire area of the plume, but in reality it is likely less
along the edges. Observations from the pilot excavations suggest that at least 80% of the total
LNAPL is recoverable, based on efforts to collect a soil sample that contained an appreciable
amount of LNAPL. Applying this percentage to the calculated LNAPL volume yields an
estimate of recoverable LNAPL of 40,000 to 120,000 gallons.

The LNAPL recovery rate was estimated based on the results of a long-term LNAPL Removal
Pilot Study performed by URS in 2001. URS installed product skimmer pumps in two
monitoring wells IMW-52S and MW-31S) and recovered LNAPL for a period of 1 to 3 months.
The average LNAPL recovery rates for MW-528 and MW-318 were 1 and 12 gpd, respectively.
It should be noted that these recovery rates are based on a skimmer pump without any
groundwater extraction to increase LNAPL flow to the well. Therefore, they would represent the
low end of the range for LNAPL recovery for a dual-phase extraction system. It should also be
noted that the pump used for the pilot test at MW-52S had mechanical difficulties and was not
operated continuously, thereby limiting the recovery rate at this location (URS 2001b).

In addition to capture and removal of the LNAPL, the proposed dual-phase extraction system
would also remove and treat groundwater contaminated with dissolved constituents from the
LNAPL as well. As previously discussed, the LNAPL is believed to be the ongoing source of
dissolved groundwater contamination and removal of the LNAPL is expected to provide long-
term reduction in dissolved groundwater concentrations. Although the LNAPL recovery system

is not designed specifically to capture all impacted groundwater, a substantial percentage of the
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groundwater impacted with dissolved constituents will be removed and treated by the LNAPL

recovery system, thereby accelerating cleanup of site groundwater.

3.1 LNAPL REMOVAL AREA

In 2007, Weston completed a comprehensive verification sampling program to define the extent
of the on-site LNAPL plume. Direct-push technology was used to advance a soil sampler to
depths greater than the LNAPL layer. The presence/absence of LNAPL was visually determined
and soil samples were collected from above and below the LNAPL layer and analyzed for PCBs
to define the extent of residual soil impacts outside of the LNAPL. The results of this sampling
program were provided in the December 17, 2008 Data Progress Report submitted to USEPA
and NJDEP (WESTON 2008c). Figure 2A of that document shows the mapped extent of the
LNAPL plume along with the soil analytical results. Figure 2 of this Revised IRM Plan also
depicts the LNAPL plume, which has been revised to ensure all LNAPL-area historical boring
log information is accurately reflected. The outline of the LNAPL plume between the western
‘arm’ and ‘leg’ has been revised to incorporate additional historical data. Due to the limits posed
by hand-augering in the wetlands during the 2007 field investigation, WESTON acknowledges
that vertical delineation of LNAPL is incomplete in this area, as discussed in the 2009

Addendum 3 to the Consolidated RAWP.

USEPA’s May 28, 2009 letter indicated LNAPL recovery via the installation of recovery
trenches or pumping is a “sound approach for locations where excavation could compromise the
integrity of Hatco’s structures.” With this in mind, Weston evaluated the existing infrastructure
at the Hatco site (above-ground structures and subsurface utilities), with regard to the mapped
LNAPL plume and the estimated depth of excavation. The excavation footprint for various areas
was based on our geotechnical analysis including slope stability and layback, with an allowance
for a reasonable working perimeter. Vibration calculations were also preformed to assess the
distance from existing buildings and utilities that shoring such as sheet piles could be installed
without potential damage to these structures. Areas meeting these criteria for excavation were
then evaluated for potential significant adverse impacts or interruptions to Hatco’s
manufacturing operations (roadways, loading areas, etc). Figure 4 shows the extent of existing

infrastructure and active Hatco operations within the mapped extent of the LNAPL plume and
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also the setback associated with each (20 ft from the tank farm, 10 ft from buildings and 5 ft on
either side of underground utilities). A memorandum prepared by a geotechnical engineer
explaining how the building and utility setbacks were developed is included in Attachment 2. It
should be noted that the setbacks shown on Figure 4 only represent the top of the setback. The
excavation wall would be sloped at a 1:1 slope down to the bottom of the excavation (8-20 ft)
resulting in an even larger setback than shown on Figure 4. Also, please note that Figure 4
shows only those subsurface and above-grade utilities that were known to exist and/or were
located using surface geophysical methods. It is expected that there are many more subsurface
utilities that were not shown on historical plans and could not be located using geophysical
methods due to interferences from facility infrastructure (fences, building, above-grade utilities,

etc).

This evaluation excluded nearly all areas located north of the ZAA Building and the Effluent
Pretreatment (EPT) System, leaving only a few small excavation areas (less than 2,500 sq ft) in
this portion of the site. It is not reasonable to excavate these small isolated areas (“islands”)
because they would be surrounded by areas being treated using LNAPL recovery and the
measures required to limit potential future LNAPL migration into these areas would be
extensive. As a result, excavation is limited to the two southern “legs” of the LNAPL plume,
including former Pond No. 3 and Former Muck Areas (further discussed in Addendum 3 to the
RAWP). LNAPL recovery will be performed in the northern half of the plume to prevent
impacts to Hatco’s operations and to remediate LNAPL beneath existing buildings and utilities.
Figure 4 shows the areas of the plume to be excavated and where LNAPL recovery will be

performed.

The area north of the ZAA Dryer Building contains a number of partial utilities identified by
geophysics. It is anticipated that many more utilities exist in this area, traversing between the
ZAA Dryer Building and the tank farm and manufacturing buildings to the north. This is a paved
area that receives a significant amount of truck traffic associated with Hatco deliveries to the
warehouse building and the tank farm. In order to excavate this area, Weston would have to
close down this entire area, restricting all traffic. In addition, because the utilities are largely
undetermined, there is a health and safety concern that a live line could be encountered. In any

event, any unidentified utility that is encountered would force stoppage of work until that line
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could be traced, identified and relocated to continue work. This would cause further delays in
completing the work and extend the amount of time Hatco would not be able to access this area.
Also, this area is in the middle of the LNAPL plume, so if we were to excavate the soil in this
area, there would be no way to prevent LNAPL from flowing into the clean backfill once we
have completed the work. It should be noted that confirmation sampling will be performed after
completion of the LNAPL recovery and if that sampling shows that PCBs above 500 mg/kg

remain in the soil, then excavation would be attempted at that time.

The location of the recovery trenches and sheet pile barrier south of the ZAA Dryer Building was
selected to allow full excavation of former Pond No. 3 in response to EPA and NJDEP requests.
because it represented the most efficient location to transition from LNAPL recovery to

excavation.

The area to the west of the ZAA Dryer Building is similar to the area to the north in that there are
numerous known utilities and likely many more that are still unknown. This is also an area that
receives heavy truck traffic relating to Hatco deliveries at the warehouse. As in the area north of
the ZAA Dryer Building, the area west of the ZAA Dryer Building is within the main body of
the plume so the issue of recontamination of clean backfill from LNAPL flowing in from
adjacent areas also applies. There is no way to isolate the area after excavation to prevent
recontamination from the LNAPL while still reinstalling any utilities that required temporary

relocation.

3.2 ACTIVE LNAPL REMOVAL

Mobile LNAPL will be removed from areas that cannot be excavated through the use of a series
of sheet pile walls, active recovery trenches and recovery wells. Figure 5 shows the preliminary
layout of the LNAPL recovery system. The actual locations, construction and extent of these
structures (predominately the distance from existing structures) will be determined based on a

geotechnical evaluation and locations of utilities.

A recovery trench has been proposed along the south end of the tank farm in lieu of recovery wells

because it is impossible to install any type of LNAPL recovery system (wells or trenches) within the
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existing tank farm located to the north. The proximity of the existing tanks to each other combined
with the overhead service piping and the spill containment structure prevent access for any type of
mechanized equipment required to install such systems. Because active LNAPL recovery is not
possible within the tank farm, WESTON believes that an LNAPL recovery trench located along the
southern perimeter of the tank farm is the most efficient and effective method to induce the LNAPL
to flow out from beneath the tank farm. An active recovery trench will induce a consistent
horizontal gradient along its length, creating consistent southerly migration of LNAPL. In addition,
as the LNAPL recovery rate decreases with time, the recovery trench can be transitioned to passive
operation and still provide effective capture of any small amounts of LNAPL that may flow from
beneath the tank farm in the future. Recovery wells require continued active operation to be

effective and do not provide an option for passive operation as the LNAPL recovery rates decrease.

Because of limitations of the analytical modeling due to difficulties with calibration to site-
specific field conditions (due to the unique nature of the LNAPL at this site), field data was
solely relied upon to design the remediation system. Because of the large variability in some of
the field measurements (e.g. LNAPL recovery rates), there is some inherent uncertainty
associated with these estimates. Therefore, the LNAPL recovery system will be installed in
“phases” with the initial phase consisting of four recovery wells operated for 3-6 months. This
will allow confirmation of the three key design parameters: 1) LNAPL recovery and sustainable
groundwater extraction rates, 2) capture zone (well spacing), and 3) groundwater influent
quality. Groundwater influent quality is a key design parameter for the groundwater treatment
system and although water quality data are available from monitoring well sampling, such results
are typically not representative of long-term pumping. As a result, using monitoring well data

often results in over-design of treatment processes.

The four “Phase I” recovery wells be installed shortly after NJDEP and USEPA approval of this
Revised IRM Plan and operated for a period of 3-6 months. A smaller, temporary treatment
system will be used to remove the LNAPL from the recovery well effluent and treat the
groundwater prior to discharge to the Middlesex County Utility Authority (MCUA) Publicly-
Owned Treatment Works (POTW). This will allow confirmation of groundwater and LNAPL
removal rates, influent groundwater quality, and recovery well spacing. Once these parameters

have been confirmed, the remaining extraction wells can be installed (“Phase II”) and a full-scale

\WFSEDCOT\DATA\HATCO REMEDIATION\2.§ COMMUNICATIONS REGULATORY\2010 IRM RAWP V2\FINAL REPORT\REVISED IRM RAWP.DOC 3 -7




Interim Remedial Measure Remedial Action Work Plan -
Hatco Corporation Site w%ﬂ '
*/SOLUTIONS

Fords, New Jersey

treatment plant constructed. The Phase I extraction wells would continue to operate and remove

LNAPL while the full-scale system (Phase II) is designed and constructed.

It was determined from the analytical modeling that a pumping rate of 2 gpm produces a radius
of influence (presumed to be analogous to the LNAPL capture zone) of 15 ft and a pumping rate
of 4 gpm produces an LNAPL capture radius of 50 ft (as depicted on Figure 5). These estimates
were used to design a layout of dual-phase (i.e., LNAPL and groundwater) extraction wells and
various versions of that layout were evaluated for total LNAPL capture. The end result of the
modeling effort was a system composed of 13 dual-phase extraction wells each pumping at
approximately 3 to 5 gpm, approximately 450 linear feet of sheet pile hydraulic barrier, and two
active recovery trenches pumping at 10 to 15 gpm (total system flow of about 45 to 85 gpm).
The locations of the proposed extraction wells, barriers and trenches are shown on Figure 5. The
sheet pile barrier and one active LNAPL recovery trench will be installed along the northern end
of the excavation areas as a precaution against any LNAPL migrating into this area after
remediation. A second active LNAPL trench is located along the southern edge of the tank farm
in lieu of extraction wells because recovery wells could not be located north of this trench due to
access restrictions in this area. This northern recovery trench may need to be operated longer
than the other aspects of the LNAPL recovery system because it must capture all of the LNAPL
located beneath the tank farms, i.e., from a larger capture area. However it is anticipated that this

trench may be transitioned to passive mode as LNAPL recovery rates decrease over time.

An existing passive LNAPL recovery trench (commonly referred to as the “T-208 System”) is
located at the southwest corner of the main tank farm and has been in operation since 2000 (see
Figures 2 and 5) . Details regarding the location and construction of this system were submitted
to EPA and NJDEP in January 2001 in the Operations and Maintenance Manual for the Seep
Interceptor System (URS, 2001a).

The T-208 system will not be incorporated into the active LNAPL recovery system described in
this plan. The T-208 system has been deemed obsolete because it no longer recovers LNAPL.
Monitoring of the system has confirmed that no additional LNAPL has been recovered within
approximately the last year. In addition, the T-208 system is a passive system that .can collect

LNAPL only when groundwater elevations are within a specific limited interval. The proposed
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active LNAPL recovery system will use hydraulic control to accelerate LNAPL recovery and
will depress the water table in the area of the T-208 system such that its ability to intercept
LNAPL will be prevented.

Combining the proposed extraction system (13 wells and two trenches) with the estimate of
LNAPL recovery rates determined from the URS LNAPL Removal Pilot Study discussed above,
an estimate of the length of time needed to operate the dual-phase extraction system was
developed. A conservative LNAPL recovery rate of 5 gpd was used as the starting rate. It was
assumed that the recovery rate would decline in a linear fashion to a final rate of 0.1 gpd during
the extraction period. Therefore, an average rate of 2.5 gpd was used to estimate the length of
time the system would be operated. A rate of 2.5 gpd for each recovery well and 15 gpd for the
two active trenches would result in a total system recovery rate of 50 gpd. Dividing this into the
total estimated recoverable volume of LNAPL yields a conservative estimate of 1.5 years to as
long as 6.5 years for removal of the LNAPL. It is anticipated that recovery of the LNAPL from
beneath the tank farm will take an additional 2 years because the density of the infrastructure
prevents installation of recovery wells or trenches within the tank farm, so the LNAPL must be
allowed to drain from this area under ambient gradients because it is beyond the active capture
zone of the recovery system. It should be noted that there is significant uncertainty associated
with the estimation of the LNAPL recovery rate and remediation time. The Phase I recovery
system will be used to directly measure the LNAPL recovery rate and the remediation time

estimate will be confirmed using that data.

It should be noted that the availability of mobile LNAPL to flow into a recovery well is
somewhat dependent upon groundwater elevation. As groundwater levels rise, LNAPL tends to
become trapped in pore spaces and cannot migrate to wells. Thus, rising or high groundwater
levels may slow LNAPL recovery rates and lengthen the total remediation time. This is less of a
concern with a dual-phase extraction system, whereby the pumping rates can be increased to
offset rising groundwater levels if needed. The overall capacity of the groundwater treatment
system will limit the amount of increased groundwater extraction that can be accommodated,
however, so an extended period of elevated groundwater conditions could result in longer

remediation times than those calculated above.
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3.2.1 Recovery Wells

The 13 LNAPL recovery wells will be approximately 30 feet deep, constructed of 6-inch
diameter 304 stainless steel, and installed in 12 inch diameter boreholes. A pilot boring will be
drilled at each LNAPL recovery well location to facilitate the collection of soil samples for grain
size analysis. Soil samples will be collected on a continuous basis within the pilot borings and
logged by a Weston geologist. It is anticipated that between 2 and 4 samples will be collected
from the screened interval at each location. The actual number of samples analyzed will be based

on the variability of the soil as observed in the field by the Weston geologist.

The results of the grain size analysis will be used to design an appropriate sand pack and well
screen that will maximize well efficiency and LNAPL recovery. Although the exact well
specifications will be based on the results of the pilot borings, it is anticipated that each well will
consist of 10 to 15 ft of #10 or #20 slot wire-wrapped screen and an appropriate length of riser
pipe. A wire-wrapped screen will be used to provide maximum hydraulic efficiency and promote
LNAPL flow into the wells, which will reduce long-term maintenance requirements
(redevelopment). A five-foot long sump will be included below the screen to accommodate the
top-loading pneumatic recovery pumps. The sand pack will be installed in the annulus to a depth
of at least 2 ft above the top of the well screen. A 3 ft bentonite seal will be placed in the
annulus above the sand pack to prevent surface infiltration. The remainder of the annulus will be

backfilled with concrete-bentonite grout.

Once installed, each recovery well will be developed using a combination of surging and
pumping to remove fine soil particles from the sand pack and the well. It is anticipated that each
well will be developed for 4-6 hours, but the actual development time will be based on
observations of fines in the discharge water. The development will be considered complete
when the discharge water contains less than 2 mg/L of sediment as measured with an Imhoff

cone.

All drill cuttings generated during installation of the recovery wells and the pilot borings will be
containerized and sampled for waste characterization. The soils will be disposed off-site as

appropriate based on the waste characterization results. All discharge water from the well
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development will be containerized, treated via the Phase I treatment system (described in

subsequent sections) and discharged to the MCUA sewer.

3.2.2 Recovery Trenches

The active recovery trenches will consist of a series of pre-cast concrete leaching chambers. The
exact size of the chambers will be based on the length of the total “run”. The individual
chambers will be approximately 4 feet wide by 6 ft high by 10 ft long. A local vendor capable of
providing custom chambers has been identified, which will allow maximum flexibility in the

final design.

The individual chambers will be laid end-to-end to create a continuous open channel. The two
end chambers will have solid ends. The chambers will be perforated along the upgradient side
and solid on the bottom and downgradient side to prevent LNAPL migration past the trench.
Selected chambers within each recovery trench will have a manhole on top to allow access to the
inside of the chambers for skimming of LNAPL and other maintenance. A sump and access point
will be provided as part of each trench to enable installation of a total fluids recovery pump. It is
estimated that the recovery trenches will be pumped at a rate of approximately 10 to 15 gpm to

maintain an inward hydraulic gradient and promote LNAPL collection.

A series of pilot borings and/or test pits will be advanced along the alignment of the proposed
recovery trenches to verify geologic conditions at the specific location of each trench. The results
of the pilot borings/test pits will be used to determine the depth of the proposed trenches and the
specific vertical interval of the “screened” section. The length of the proposed trenches is shown
on Figure 5. Based on groundwater modeling presented in the LNAPL Modeling Progress
Report dated January 22, 2009 (WESTON, 2009), the estimated radius of influence for the
recovery trenches is approximately 50 to 100 ft, although it will vary based on the rate of

groundwater removal required to maintain the water level within the collection interval.

The chambers will be installed on native material. An envelope of crushed stone encased in
permeable geotextile fabric will be emplaced on the upgradient face of the chambers to limit the
migration of soil into the chambers. This will allow LNAPL to flow into the chambers with little

resistance while limiting groundwater inflow from beneath the chambers. LNAPL entering the
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trench will become trapped within the chambers however and will be removed via skimmer
pumps, dual-phase pneumatic pumps and/or absorbent booms depending on the thickness of the
product and the rate at which it accumulates in the chambers. It is anticipated that significant
amounts of LNAPL will be captured in the trenches initially but that the rate at which LNAPL
flows into the chambers will decrease over time, requiring a less aggressive method of LNAPL

removal.

3.2.3 Barrier Walls

Hydraulic barrier walls will be used to prevent LNAPL migration into the areas proposed for
excavation and also to direct the LNAPL towards the southern recovery trench. The objective of
the sheet pile barrier is to prevent downgradient migration of LNAPL, while minimizing any
impedance of groundwater flow. A series of test borings will be drilled along the barrier wall
alignment and Standard Penetration Tests (SPTs) will be performed to assess the bearing
strength of the soils and the sheet pile design will be adjusted as necessary. Many options exist
in this regard should the bearing strength of the soils become an issue, including the use of

lighter sheet piles.

It is anticipated that the barrier walls will be constructed using steel sheet piles with sealed joints
(e.g. “Waterloo” sheets or equivalent). The sheet piles will be driven to a depth approximately
10 ft below the observed LNAPL layer, although this may be extended if the barrier wall is also
to be used for structural support along the northern edge of the excavation area. This installation
depth is intended to prevent LNAPL migration while allowing groundwater to continue to flow
beneath the barrier, thereby reducing the amount of pumping required to maintain the natural
groundwater gradient. The barrier walls will be sealed to the ends of the southern recovery trench
using a length of flexible HDPE material held in place with industrial adhesive. The barrier
walls will be removed upon completion of the LNAPL recovery portion of the project, along

with the recovery trenches and wells.
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3.3 LNAPL RECOVERY AND GROUNDWATER TREATMENT

The LNAPL recovery and groundwater extraction and treatment system will consist of 13
shallow extraction wells, two (2) active LNAPL recovery trenches (see Figure 5) and associated

LNAPL recovery and groundwater treatment system(s) to treat extracted fluids.

Implementation of the extraction and treatment system will be conducted in a two-phased
approach to; 1) expeditiously initiate LNAPL recovery in high priority areas at the site, 2)
validate LNAPL recovery and groundwater treatment system performance prior to Phase II
construction and 3) utilize Phase I system operations data and Weston design to implement
beneficial enhancements that would improve system performance prior to Phase II construction.

Each phase is discussed as below.

The Phase I system will consist of LNAPL recovery from 4 recovery wells to validate LNAPL
recovery and treatment system performance. The initial LNAPL recovery wells will be installed
in two areas. Three wells are proposed in the northern manufacturing area between the ZAA
Dryer building and the Effluent Pretreatment (EPT) system and adjacent to the Acid Tank Farm.
These areas are deemed a high priority because they are within the most active portions of the
site. The second area is to the south side of the ZAA Building, where confined hydrologic
conditions predominate and require separate evaluation of LNAPL recovery under these different
conditions. Construction of a portion of the proposed conveyance system will be necessary as
well as construction of a temporary LNAPL recovery and groundwater treatment system to treat

fluids from the Phase I extraction wells.

Following construction of the Phase I system, it will be placed into operation for 3-6 months to

collect performance data for design of the Phase II systems.

1. Confirm the groundwater recovery rate and drawdown for each well. This data will be
used by Weston to verify the groundwater modeling results and confirm appropriate well
spacing prior to installation of the Phase II recovery wells.

2. Confirm the LNAPL recovery rates over time for each recovery well during operation of
the system.

3. Confirm LNAPL recovery and groundwater treatment system performance and validate
system design prior to full scale system installation.
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4. Utilize data collected from system operation to confirm overall effectiveness, estimated
operating times to recover LNAPL and confirm Phase II capital and operating costs in
advance of construction.

Groundwater elevation and LNAPL thickness measurements made in existing monitoring wells
and in the recovery wells themselves will be used to evaluate the capture zone of the recovery
wells. The location of the Phase I LNAPL recovery and groundwater treatment system will be
confirmed as part of the design. It will either be located adjacent to the Ester I Tank Farm or
adjacent to the Phase II system, which is east of the EPT system as shown on Figure 5. The exact
location will require coordination with Hatco. Factors such as access to utilities and the fluids

recovery conveyance system layout will be used to determine the final location.

Construction initiation of Phase II systems are anticipated to be approximately 9 months
following start-up of Phase I LNAPL recovery and treatment systems. The estimated period of
recovery at each point is currently estimated to be between 1.5 and 6.5 years, with the exception
of northern wells and trenches extracting LNAPL and groundwater below the Ester I and Acid
Tank Farm, where extended recovery is anticipated for an additional 2 years. The extended
operation of the northern recovery trench/wells is required because these systems will be
receiving LNAPL that continues to move southward from areas beneath structures that are
beyond the capture zone of the active removal system. The density of the existing infrastructure
prevents the installation of additional active recovery wells or trenches further to the north, so the
natural southward migration of the LNAPL under ambient gradients must be relied upon to
collect this material. It should be noted that there is significant uncertainty associated with the
estimation of the LNAPL recovery rate and remediation time. The Phase I recovery system will
be used to directly measure the LNAPL recovery rate and the remediation time estimate will be

confirmed using that data.

3.3.1 Effluent Requirements

Weston is currently negotiating with Hatco with regard to several options for discharge of treated
water from Phase [ to the MCUA sewer, including via the existing Hatco sewer discharge line
(although equipped with a separate metering and sampling point for Weston’s effluent) and a

newly installed dedicated line. The selected approach will require both Hatco and regulatory
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approval. For Phase II all treated groundwater will be discharged directly to the MCUA sanitary
sewer at a point down stream of Hatco’s compliance monitoring outfall. In all cases, Weston
assumes that discharge will be governed by the requirements of an MCUA discharge permit.
Weston will obtain the discharge permit directly with the MCUA. The estimated limits for
discharge are shown in Table 2. Table 2 was prepared based on the following sources of

information:

1. Historical groundwater sampling data from monitoring wells as presented in the

Remedial Investigation (RI) report prepared by URS.

2. Analytical results from the pilot excavations conducted in November and December
2007. WESTON used both the oil/water separator (OWS) influent and effluent water

quality results.

3. Iron, manganese and Total Suspended Solids (TSS) water quality results were obtained
from groundwater sampling at monitoring wells MW-16S, MW-17S, MW-43S and MW-

26S in September 2008 because no historical data could be found for these parameters.
4. Estimates based on professional experience where no or little data was available.

The estimated maximum influent concentrations were based on review of both the historical
groundwater quality data (Item 1) and the pilot test results (Item 2). The maximum observed
concentration from both data sets were used to estimate the maximum influent concentrations
included in Table 2, with the exception of iron, manganese and TSS. Insufficient water quality
data was available for these three parameters, so additional groundwater samples were collected
from on-site monitoring wells (Item 3) to confirm the estimated maximum and average

concentrations for these three parameters.

The estimated average influent concentrations were primarily based on the average
concentrations observed during the pilot work conducted in November and December 2007 (Item
2). However WESTON rounded up the average concentration for dichloromethane, Bis(2-
ethylhexyl) phthalate, Di-n-octylphthalate, PCBs, and cadmium in developing the Treatment

System Design parameters to account for variability in the data set.
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The pH average and maximum were estimated from field sampling parameters.

It should be noted that the discharge limits provided in Table 2 are preliminary pending ongoing
negotiations with MCUA.. The final discharge limits will be provided to EPA and NJDEP in a

progress report along with the design details.

It is assumed that both the Phase I and Phase II groundwater discharge lines will be equipped
with full time flow monitoring via a magnetic flow meter, and an automated composite sampler
will be required to collect samples over a 24-hour period. Flow charts/trends and daily total

flows will be documented for each day of operation.
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Table 2
Treatment System Design Data
Compound of Concern Estimated Average Estimated Maximum Estimated Monthly
Influent Concentration Influent Concentration Average Treatment
(ng/L)" unless noted (pg/L) " unless noted Facility Effluent Limits
otherwise otherwise (ug/L)l
Vinyl Chloride 52 90 See TTO?
Chloroethane 41 74 See TTO
1,1-Dichloroethane 10 21 See TTO
cis-1,2-Dichloroethene 773 1,305 See TTO
Trichloroethene 1,800 3,000 See TTO
Benzene 230 800 See TTO
Toluene 4,300 6,900 See TTO
Ethyl benzene 15 940 See TTO
Total Xylenes 31 4,700 See TTO
Total VOC 7,251 17,830 See TTO
Dichloromethane 2 6.3 See TTO
Bis(2-ethylhexyl) phthalate 220 2,200 See TTO
Di-n-octylphthalate 17 170 See TTO
PCBs 350 705 <3 (detection limit)®
Total Toxic Organics (TTO) Not Available Not Available 2,130 (daily max)
14 1,000 monthly average
Arsenic 26.7 & 3,000 daily maximum
Iron Total/Dissolved 10,000/5,000 21,000/7,250 No Limit
Manganese Total/Dissolved 800/800 1,000/1,000 No Limit
4 260 monthly average &
Cadmium 36.1 690 daily maximum
pH (standard units) 6-8 6-8 <5to>12.5
TSS (mg/L) 100 150 No Limit

1. Estimated Influent Concentrations are for groundwater after LNAPL removal and phase separation.
2. These compounds are regulated under Total Toxic Organics (TTO) criteria

3. __The PCB limit of 3 ug/L will apply to all samples and is not an average monthly value.

3.3.2 Influent

The groundwater and LNAPL recovery rates are estimated to be 3 to 5 gpm per recovery well

and 10-15 gpm for both recovery trenches. The estimated groundwater treatment system flow

rates for Phases I and II are presented in Table 3.
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Table 3
Treatment System Design Flow Rates
Parameter Phase I Phase 11

Minimum Treatment Rate (gpm) 12 50
Average Treatment Rate (gpm) 16 70
Maximum Treatment Rate (gpm) 20 90
Design Treatment System Rate (gpm) 25 120
Average LNAPL Recovery Rate 10 50
(gpd)

Maximum LNAPL Recovery Rate 30 200
(gpd)

The estimated groundwater treatment system influent (post phase separation) and effluent limits
are summarized in Table 2 for design of the groundwater treatment system. These data are based

on the December 2007 pilot testing as well as available historical data.

3.3.3 Groundwater Treatment and LNAPL Recovery Processes

3.3.3.1 Phase | System

The Phase I LNAPL recovery and groundwater treatment system is anticipated to be comprised

of the following major unit processes.

¢ Four recovery wells and conveyance system to transfer fluids to the LNAPL recovery and
groundwater treatment system.

Phase separation

LNAPL storage

Groundwater influent equalization tank

Filtration

Liquid phase carbon adsorption

Polishing filtration

Effluent holding tank and composite sampler

Compressed air or nitrogen system to power all Phase I recovery wells.

The recovery wells, conveyance system infrastructure, LNAPL separation and storage vessel and
phase separator will be rated as hazardous locations. The downstream groundwater treatment

system will have a general purpose electrical classification. Secondary containment of LNAPL

WSEDCO1\DATAHATCO REMEDIATIONI2.5S COMMUNICATIONS REGULATORY\2010 IRM RAWP V2\FINAL REFORT\REVISED IRM RAWP.DOC 3‘ 1 8




Interim Remedial Measure Remedial Action Work Plan -
Hatco Corporation Site W%T

Fords, New Jersey /SO UTIONS R

and contaminated groundwater will be provided. System design will insure the proposed system
can operate during cold weather periods and be protected from freezing if the Phase I system is

required to be operated during cold weather periods.

One single phase, 230 volt or three phase 460 volt electrical feed will be provided to the
groundwater treatment system enclosure. The overall system will be controlled by a central
control panel. Alarm monitoring will be provided by a four channel minimum cellular autodialer.

The system will be provided with either a standard telephone or cellular service.

3.3.3.2 Phase Il System

The Phase II LNAPL recovery and treatment system will be designed following a 3-6 month
period of Phase I system operations once key performance data are confirmed. During design
and construction of the Phase II system, the Phase I system will continue to operate. The
following technical assumptions have been used to design the Phase II system, although these

assumptions may be refined based on the Phase I results.

e Because of the increased flow of the Phase II system, a larger treatment system will be
required; which will require a larger footprint.

e The location of the full scale system is anticipated to be in an open area east of the
LNAPL plume and south of Hatco’s manufacturing operations (see Figure 5). Soils in
this area contain PCBs greater than 2 mg/kg but less than 500 mg/kg. As such, this area
will be included beneath the engineered cap that will prevent human contact with PCBs
greater than 2 mg/kg. The floor slab of the treatment plant building will be incorporated
into the engineered cap design. The proposed location does not fall within the footprint
of any known or suspected disposal areas (former ponds, muck areas, lagoons, debris
areas, etc).

All conveyance lines will be installed separately to a distribution manifold.

e An LNAPL recovery system will be provided to separate and store LNAPL. All
equipment will be located outside and equipped with heat tracing and insulation to
prevent freezing. The LNAPL recovery system will consist of one separation tank, one
decanting/storage tank and a redundant coalescing phase separator all designed to meet
the flow requirements specified in Table 3. The entire LNAPL system will be located
outdoors in a hazardous area and have a common secondary containment system.

e The treatment process will be similar to the Phase I system except that it will be designed
to meet the higher flow requirements specified in Table 3. Alternative metals
pretreatment systems may be required. Should these systems be needed, they will be
comprised of oxidation, chemical coagulation, solids separation, post neutralization and
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sludge storage/dewatering. The need for metals removal will be confirmed during Phase
L

e A dedicated effluent line to the distribution box, downstream of Hatco’s compliance
monitoring outfall will be required for discharge to the MCUA.

e A three-phase electrical service will be required. Process control and alarm systems will
be similar to systems indicated for the Phase I system.

3.3.4 Recovery Wells and Conveyance System Piping

As described above, each recovery well will be approximately 30 feet deep, constructed of 6-
inch diameter 304 stainless steel, and equipped with approximately 10 to 15 feet of wire-
wrapped screen and a five-foot long sump below the screen to accommodate the pneumatic

recovery pump.

All recovery wells will be installed in below-ground vaults that are a minimum of 4-foot in
diameter or 4-feet square. The base of the vaults will either be integral to the manhole or cast in
place. The vault depth will be maintained less than 4-feet to be less than the confined space
standard. Each vault will be equipped with a 24-inch square, lockable access door to service the
equipment. In road areas, locking traffic-rated manhole covers may be substituted for the access

doors.

Well pumps will be top loading, AP-4 (long-design) pneumatic pumps provided by QED or
equivalent. Pumps will be pneumatically powered and have an integral level controller that
maintains well drawdown based on the position in the well. This design allows for capture of
total fluids down to the pump inlet location which can be adjusted for optimization of
groundwater and LNAPL recovery. These pumps require a minimum 4-foot sump below the

minimum operating level since the pump equipment is below the top inlet.

Instrument quality compressed air or nitrogen will be supplied to each well from the groundwater
treatment system. A minimum of 5-7 Standard Cubic feet per Minute (SCFM) of air is required
for each well and 10-12 SCFM of air is required for the recovery trenches. The pneumatic
system will be capable of delivering not less than 50 SCFM during Phase I operation and 200
SCFM during Phase II. The minimum air supply to each well will not be less than 3/8” diameter.

The main air supply will be designed to ensure air is not being restricted to any well.
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The air and influent piping will be installed inside of sleeves for a means of secondary
containment and maintenance. Piping will either be installed below ground or above ground and
equipped with appropriate freeze protection systems. Influent tubing will be HDPE or PE tube
with no splices between access points. Air tubing will be reinforced PVC air hose or equal. The

Secondary containment sleeves will be designed in accordance with the following parameters:

e Subsurface secondary containment systems will be 4-inch minimum diameter sleeves will
be used for each individual extraction well point branch run. Above ground secondary
containment sleeves will be 2-inch minimum diameter.

e Main line runs (tubing to more than one well) will be a minimum of 3-inch diameter
(above ground) or 6-inch diameter (below ground) and be suitable for installation of all
required groundwater and air line tubing. Phase I conveyance system components
intended to be reused for Phase II will be designed to handle all wells for Phase II.

e For subsurface installations, a minimum cover of 3-feet will be maintained on all
secondary containment pipes to prevent freezing.

e Subsurface manholes or access points will be installed on all branches and bends to
enable maintenance and inspection. Well points may be used as branch manholes.

e Subsurface manholes installed at low points will be equipped with low point moisture
alarms powered via an intrinsically safe barrier. Shielded cable will be installed inside
the secondary containment piping from each sensor to the plant control system.

3.3.5 Treatment System Design Elements (Phase ll)

Because the contaminated groundwater treatment facility will not be continuously manned, no
special provisions will be included in the design to make it accessible for people with disabilities.
The building will not be designed in accordance with ADA. Similarly, because there are no
permanent employees, no bathroom facility will be provided. However the facility will be

equipped with portable eyewash.

Secondary containment of the process area floor and a floor sump will be provided for protection

against spills. A high level alarm in the sump will terminate facility operations.

A separate electrical distribution system will be provided to house all power distribution

equipment and system controls.
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3.3.6 Utilities

The following utility services will be required for the Phase II LNAPL recovery and treatment

system.

3.3.6.1 Water

A 3/4-inch water service will be provided to the facility for wash down/cleaning. Water usage
will be minimal.

3.3.6.2 Power

Three-phase, 480 volt power will be provided. Emergency power will not be required. A loss of
power alarm will be included on the facility control system to notify operations staff of a loss of

power.

3.3.6.3 Telephone

A standard or cellular telephone service will be provided. A minimum of 4 lines are anticipated.
No security system will be provided because the plant will be located within the security fencing

of the Hatco facility.

3.3.6.4 Sanitary Sewer

No restroom facilities will be provided for the building due to the limited occupancy and thus, no
domestic sanitary discharge will be generated. Temporary sanitary facilities will be provided

during construction.

Effluent (pretreated contaminated groundwater) will be discharged to the MCUA. The sewer
connection will be permitted through MCUA as part of discharge permit. The exact route and
discharge point for the effluent discharge to the MCUA has not been determined at this time.
Several options are currently being explored by Weston including using Hatco’s discharge line,

installation of a new dedicated line, or use of a line on a neighboring property.
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Effluent transfer will be either by gravity or pumped, depending on the service connection. This

will be confirmed as part of system design.

3.4 LNAPL RECOVERY MONITORING

Once installed, the active recovery trench/well system will be maintained and monitored for
effectiveness. During Phase I, groundwater elevation and LNAPL thickness measurements will
be made in each recovery trench and well on a daily basis for the first month and then weekly for
the next 6 months or until the Phase II system is operational, whichever is less. During Phase II
operations, LNAPL thickness measurements will be made weekly for the first month, then
monthly for the next year, and quarterly thereafter. However, as the LNAPL plume is reduced
and the cleanup goal of no visible LNAPL is approached, the monitoring frequency will likely be
increased as discretionary measurement rounds are conducted. Two years of monthly
monitoring will be performed after the cleanup goal of no visible LNAPL has been achieved to
verify compliance. These measurements will be made through the manhole access ways at the

top of selected chambers or in the recovery wells, as appropriate.

Based on the results of the LNAPL and groundwater level monitoring, the product skimmers
and/or groundwater control pumps will be operated as needed to maintain the groundwater level
within the collection interval of the chambers and to remove all accumulated LNAPL. If the rate
of LNAPL collection drops below that which would justify continued operation of the skimmer
pumps (approximately 1 gallon per week), then absorbent booms and/or socks may be used
instead. The booms and/or socks will be monitored on a monthly basis and changed out on an

as-needed basis.

LNAPL recovery will continue using either skimmer pumps or absorbent booms until the
LNAPL thickness have been reduced to “non-noticeable” in accordance with the New Jersey
Ground Water Quality Standards (N.J.A.C. 7:9-1 et. seq.). The metric for "non noticeable" is as

follows:

A bailer is placed in the well. When the bailer is removed, there is no evidence of

free product on the inside or outside of the bailer or on the water surface.

WFSEDCON\DATAHATCO REMEDIATIONI2.5 COMMUNICATIONS REGULATORY\2010 IRM RAWP V2\FINAL REPORT\REVISED IRM RAWP.DOC 3-23




SECTION 4
PERMITTING




Interim Remedial Measure Remedial Action Work Plan .
Hatco Corporation Site W%T@m
Fords, New Jersey e SOLUTIONT]

4. PERMITTING

Weston has performed a preliminary review of the permits that may be required to construct and
operate the LNAPL recovery system as described in Section 3. Specific requirements for the
permits or plan approvals will be further reviewed as part of the design process to determine
applicability. Permits that are identified as being required will be obtained prior to construction
and operation of the remediation systems. The following permits may be required for the

LNAPL recovery and treatment system (Phase I and/or Phase II):

¢ Trench construction will require a Soil Erosion and Sediment Control Plan;

e Well permits will be required for the LNAPL recovery wells and compliance monitoring
wells;

* A wetlands permit is not anticipated for the LNAPL recovery system because the system,
as currently envisioned, does not encroach upon any mapped wetland areas or buffer
zones at the site;

* Woodbridge Township has waived the requirement for a building permit for the
groundwater treatment facility;

* A Water Diversion Permit may be required from NJDEP for the Phase II system
depending upon the final groundwater extraction rate;

e Flood Hazard Area permit;

e A Treatment Works Approval may be required from NJDEP for the treatment plant
and/or the conveyance system, depending upon the flow rate and the method selected for
discharge of the treated water to the MCUA sewer;

* Middlesex County Utilities Authority (MCUA) approval is required for discharge of
treated groundwater to the publicly-owned treatment works;

® Temporary storage of recovered LNAPL may be subject to NJ Hazardous Waste and
TSCA regulations for storage and treatment (no additional permit required); and

e Air permit as appropriate under N.J.A.C. 7:27-8 or N.J.A.C. 7:27-22 may be required for
the LNAPL recovery and groundwater treatment system.

LAHATCO REMEDIATION\2.5 COMMUNICATIONS REGULATORY\2010 IRM RAWP V2\FINAL REPORT\REVISED IRM RAWP.DOC 4-1




SECTION 5

HEALTH AND SAFETY




Interim Remedial Measure Remedial Action Work Plan ~ .
Hatco Corporation Site W%T

Fords, New Jersey N SOITTIONS]

5. HEALTH AND SAFETY

A Site-Specific Health and Safety Plan (HASP) will be prepared for all planned remediation
activities and submitted along with the Addendum 3 to the Consolidated RAWP. Addendum 3
will be submitted to NJDEP and USEPA prior to August 28, 2009.

The HASP will be prepared in accordance with all applicable federal, state and local
requirements including, but not limited to, Occupational Safety and Health Administration
(OSHA) Regulations 29 CFR Part 1910 (Occupational Safety and Health Standards) and 29 CFR
Part 1926 (Safety and Health Regulations for Construction) and N.J.A.C. 7:26E-1.9. The HASP
will include Hatco Plant Safety Requirements and discuss the health and safety procedures and
equipment required for activities to minimize the potential exposure to site workers, including

construction workers.
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6. CONFIRMATION SAMPLING

The post-IRM confirmation sampling program has been designed in accordance with the
requirements for in-situ remedial confirmation sampling as set forth in the Technical
Requirements for Site Remediation at Title 7 of the New Jersey Administrative Code, Chapter
6.4 (N.J.A.C. 7:26E-6.4(a)3). The post-IRM confirmation sampling program includes collection
of a series of soil samples collected via soil borings installed on a systematic grid to document
that all areas of soil contaminated with PCB in concentrations of 500 mg/kg dry weight or more,
which are co-located with the LNAPL plume, have beén successfully remediated to less than 500
mg/kg dry weight. All areas where PCBs in soil are present at concentrations of 500 mg/kg or
more dry weight that are not co-located with the LNAPL plume are addressed in the Remedial

Action Work Plan Addendum 3, which will be provided under separate cover.

The post-IRM confirmation sampling program also includes conducting a visual assessment for
residual LNAPL in existing and proposed new monitoring points (monitoring wells/piezometers)

to document that LNAPL has been successfully removed from the surface of the groundwater.

The post-IRM confirmation sampling program is described in detail in Attachment 3 to this
Revised IRM RAWP.
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7. REPORTING

Quarterly progress reports will be prepared in accordance with N.J.A.C. 7:26E-6.5 and 6.6 and
the USEPA March 30, 2005 approval letter. The progress reports will include a discussion of:

e Allremedial actions accomplished during the reporting period;

* Any proposed deviations from and/or modifications to the approved IRM Plan;

e Problems or delays in the implementation of the IRM Plan and proposed corrective
actions, including schedule adjustments and the status of permit applications;

¢ Annual remediation costs incurred;

e Remedial activities planned for the next reporting period;

¢ Additional information required for oversight, if applicable, including tabulation of
sample results, waste classification data, a listing of all types and quantities of waste
generated, etc; and

¢ Additional documentation (e.g., photographs), as appropriate.
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8. IMPLEMENTATION SCHEDULE

The implementation schedule is presented as Figure 6. The start date has been estimated
assuming NJDEP and USEPA approval within 30 calendar days of their receipt of this
submission. It should be noted that timely agency review and approval of work plans and permit
applications is critical to implementation of the proposed schedule. If additional information or
analysis is requested by NJDEP and/or USEPA during the review process, start of the work
could be delayed. If the start date is delayed for any reason, the schedule will be updated as
appropriate and resubmitted to NJDEP and USEPA upon approval.
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Table 1 - i
Summary of Detected Organic Compounds and Physical Properties of LNAPL Samples - URS i

J = Estimated concentration

ND = Not detected.

NA = Not analyzed.

1,2-DCE = 1,2-dichloroethene

PCE = tetrachloroethylene

TCE = trichloroethylene

BEHP = bis(2-ethylhexyl)phthalate
TPH = total petroleum hydrocarbons

\WsedcO1\data\hatco remediation\2.5 communications regulatory\august 2009 Inapl data summary for epa\table 1.xIs

Total
l Benzene |1,2-DCE  |Ethylbenzenej2-hexanone|PCE Toluene [TCE xylenes
(ppm) pm) |
Sample Date o .. a0 L
PROD 15s 5/14/1992] ND ND ND ND
I PROD 15s 10/21/1992 1400 ND ND ND
PROD 15s 5/26/1994 800/ ND 37 210} ND 1200 320 3600
PROD 26s 9/20/1994 1100 ND ND ND ND 1700 ND 170
PROD 28s 4/25/1994 920 68 197 ND 34 1700 280 140
l PROD 28s 5/26/1994 940 83 28] ND 357 1700 300 160
PROD 30s 4/8/1994 170 79 14] ND ND 3000 79 57
PROD 30s 5/27/1994 180 ND ND ND ND 2900] 100 397J
PROD 30s 4/6/1994 1400 ND 42 ND ND 1800 ND 320
PROD 31 s 5/27/1994 7100 ND 24] ND ND 1600| ND 180
PROD 32s(A) 4/25/199%4 15001 ND 387J ND ND 1800) ND 290
PROD 32s(B)  4/25/1994 1500| ND 327 ND ND 1900] ND 300
PROD 32s(A} 5/27/1994 1400 ND 297 ND ND 1800} ND 280
PROD 32s(B) 5/27/1994 1400§ ND 367 ND ND 1800 ND 280
di-n-
butylbenzy {diethyl- di-n-butyl- {octyl- Aroclor Specific
' BEHP (l-phthalate |phthalate phthalate |phthalate |[TPH 1248 Viscosity |Gravity
(ppm) m) (ppm) (ppm ppm) centistokes
Sample Date - . . .
l PROD 15s 5/14/1992f 4307J 110J ND 2007 NA
PROD 15s 10/21/1992{ 20000 9000 2800 12000 1800f NA 13000 NA NA
PROD 15s 5/26/1994 7200 11000 3000 14000 2700{ NA 7900 13.2 0.91
PROD 15s 11/17/1994 NA NA NA NA NA 540001 NA NA NA
l PROD 25s 12/10/1993 1100 530 140 430 130] NA 15000 NA NA
PROD 26s 9/20/1994f 51000 18000 4200 23000 5800] NA 1200 13.62 0.92
PROD 28s 4/25/1994] 32000 15000 ND 14000 2900] NA 7200 NA NA
PROD 28s 5/27/1994] 33000 16000 3200 14000 3700 NA 6000 11.8 0.9
l PROD 30s 4/8/1994 72000 8800 14000 17000 5800] NA 1300 NA NA
PROD 30s 5/27/1994] 92000 11000 17000 13000 6300f NA 1500 13.3 091
PROD 31s 4/6/1994] 42000 16000 41007 22000{ 3100J] NA 1200 11.6 0.91
PROD 31s 5/27/1994] 44000 18000 2900 17000 4300] NA 1400 12.6 0.92
l PROD 31s 9/20/1994] NA NA NA NA NA NA 90000 NA NA
PROD31s | 11/16/1994] NA NA NA NA NA 79,900 NA NA NA |
PROD 32s(A) 4/25/1994| 41000 18000 5500 24000 4100{ NA 1700 12.04 0.91 |
PROD 32s(B) 4/25/1994] 39000 16000 ND 23000 3700] NA 1600 11.72 0.91 |
PROD 32s(A) 5/27/1994] 40000 17000 5800 24000 3800 NA 1500 11.2 0.92 ‘
PROD 32s(B) 5/27/1994] 26000 12000 3700 16000 2800 NA 1800 11.4 0.91 ‘
PTW-1 5/13/1999f 61000 22000 3500 24000} 14000 NA 5500 16.1 0.927
' PTW-14/15 5/13/1999| 48000 23000 13000 22000] 12000f NA 2100 19.3 0.93
PTW-23 5/13/1999] 45000 62000 3400 20000 8200f NA 7000 19.3 0.945
l Note:
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Executive Summary

Based on our education, experience and the analytical testing reflected in the information
contained in this report, we have the following opinions to a reasonable degree of scientific
certainty about the product sample received from Weston Solutions, Inc.

Opinion 1:  Sample MW-528 092407 does not contain significant petroleum fuel
contamination (gasoline to #6 fuel oil). It is likely, however, that a gasoline contamination is
associated with this sample based on the volatile organic compounds detected in the product
phase. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. One PCB, Aroclor
1248, was detected at a high concentration (2130 mg/kg).

Opinion 2:  Sample MW-43S 092407 does not contain significant petroleum fuel
contamination (gasoline to #6 fuel oil). It is likely, however, that a gasoline contamination is
associated with this sample based on the volatile organic compounds detected in the product
phase and the associated water phase. The sample contains high concentrations of phthalates
(plasticizers). These high concentrations indicate a usage of these phthalates for industrial
processes. One PCB, Aroclor 1248, was detected at a high concentration (3210 mg/kg). TCE
was also detected in the product sample and the associated water phase.

Opinion 3:  Sample MW-50S 092507 contains weathered gasoline contamination. The
absence of organic lead in the sample indicates that the gasoline contamination is from a post-
1979 gasoline. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. The sample also
contains the PAHs fluoranthene and pyrene, two compounds typically associated with coal tar
contamination. One PCB, Aroclor 1248, was detected at a high concentration (416 mg/kg).

Opinion 4:  Sample TF1/P12 092507 contains weathered gasoline contamination. The
absence of organic lead in the sample indicates that the gasoline contamination is from a post-
1979 gasoline. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. No PCBs were
detected in this sample.

Opinion 5:  Sample 9A 092507 does not contain significant petroleum fuel contamination
(gasoline to #6 fuel oil). It is likely, however, that a gasoline contamination is associated with
this sample based on the VOC compounds detected in the product phase and the associated water
phase. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. One PCB, Aroclor
1248, was detected at a high concentration (3560 mg/kg).

Opinion 6: A comparison of the fingerprint and chemical makeup of samples MW-43S 092407
and MW-52S 092407 indicates that the contaminant source of these samples is similar. The
presence of TCE in MW-43S 092407 indicates a solvent contamination, as well.

SPECTRUM ANALYTICAL, INC. W«J
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Opinion 7: Samples MW-50S 092507, TF1/P12 092507 and 9A 092507 also have a
contaminant signature that is similar to MW-43S 092407 and MW-52S 092407, although the
gasoline signature is more evident in saniples MW-50S 092507 and TF1/P12 092507. This
indicates that the contaminant source of these samples is likely to be similar. Note, however, the
absence of the PCB 1248 in sample TF1/P12 092507.

Our opinions are based upon information received and considered as of January 22, 2008. Any
new information provided after this date is not included in this report. We reserve the right to
amend or supplement our opinions in consideration of any new information received.
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1.0 INTRODUCTION

Spectrum Analytical, Inc. (SAI) was retained by Weston Solutions, Inc. to identify the age of the
petroleum product(s) associated with the oil/water samples provided and render opinions
regarding the product(s).

1.1 Professional and Educational Credentials
1.1.1 Hanibal C. Tayeh

Dr. Tayeh obtained his Bachelor of Science in Chemical Engineering from the University of
Baghdad in Iraq. He went on to achieve a Master of Science and Doctorate of Philosophy in
Environmental Engineering from Madison University in Gulfport, MS where he graduated
Summa cum Laude. His professional experience includes working as a chemical engineer
responsible for project design, management and implementation, research and development as
well as quality control. In 1991, he began his career with Spectrum Analytical, Inc. and is now
the laboratory’s President-CEO-Laboratory Director. Dr. Tayeh is also an adjunct professor at
the Environmental Science Program of the University of Massachusetts in Ambherst.

Dr. Tayeh has twenty-one (21) years of managerial, Quality Assurance/Quality Control (QA/QC)
and Research and Development (R&D) experience. This includes the development and
implementation of various environmental analytical methods to identify and quantify total
petroleum hydrocarbons by gas chromatography (GC), polynuclear aromatic hydrocarbons by gas
chromatography/mass spectrometry (GC/MS), polychlorinated biphenyls (PCBs) and chlorinated
hydrocarbons pesticides by gas chromatography/Electron Capture Detector (GC/ECD) as well as
volatile organic compounds via GC/MS. Dr. Tayeh performed all quality assurance/quality control
(QA/QC) and method detection limit studies related to these methods and their implementation in
the laboratory. Dr. Tayeh was also instrumental in the development of the Massachusetts
Department of Environmental Protection (MADEP) methods for petroleum hydrocarbon
determination, Extractable Petroleum Hydrocarbon (EPH) and Volatile Petroleum Hydrocarbon
(VPH) with his direct involvement with the Mass DEP technical team in Lawrence and Boston,
Massachusetts, to support the finalization of these particular methods.

Dr. Tayeh’s research and experience has led him to develop an innovative analytical method for
the determination of petroleum hydrocarbons, total petroleum hydrocarbon technique (TPHT). He
has presented this method to University of Massachusetts, Amherst and has conducted several
technical seminars with environmental consultants pertaining to this technique. He has also utilized
this method with various environmental consulting firms to provide support services associated
with property transfer, insurance litigation from a release of contaminants, and
cost/responsibility allocation at Superfund sites and other contaminated sites in terrestrial, marine
or atmospheric environments.

SPECTRUM ANALYTICAL, INC. *MJ
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1.1.2 M. Amine Dahmani

Dr. Dahmani obtained his Bachelor of Science, Master of Science and Ph.D in Petroleum
Engineering from Louisiana State University. He worked in the oil industry for four years before
joining the Civil and Environmental Engineering Department at the University of Connecticut
(UCONN) in 1990 as an Assistant Professor in Residence, to work on petroleum related
environmental problems. He was the Director of the Site Assessment and Remediation
laboratories at the Environmental Research Institute at UCONN before joining SAI as the
Section Team Leader of Research and Development in June 2005. He has conducted numerous
studies in site assessment, remediation, environmental forensics, and environmental monitoring.
He was instrumental in the development of two important remediation technologies, namely air
sparging and chemical oxidation. His knowledge of petroleum products and fate and transport of
petroleum contaminants is critical in the conduct of forensic studies. Dr. Dahmani has also
served as Adjunct Professor in the Civil and Environmental Engineering Department at UCONN.

1.2 SAI Company Profile

SAI occupies two locations in Agawam, MA, covering over 25,000 square feet of laboratory
space. It has over 100 employees. The labs are equipped with state-of-the-art technology to
automate analyses and ensure data accuracy. In order to provide consistently reliable data, SAI’s
QA/QC standards include a strict adherence to good laboratory practices, peer review of data,
and organized operational processes.

SAl is certified in accordance with the National Environmental Laboratory Accreditation
Conference (NELAC). The laboratory continuously reviews updates from NELAC, as well as
other state agencies, and implements these changes into its daily operational procedures. SAI
also continues to improve its quality standards with periodical audits by NELAC. This dedication
provides clients with an assurance to meet project quality objectives and maintain data
consistency between projects.

SAI has recently opened a second laboratory in Tampa, FL.

1.3 Overview of Petroleum Chemical Fingerprinting

Chemical fingerprinting is an analytical chemistry tool that can help in the evaluation of
chemical compound distributions in complex chemical mixtures using various analytical
instruments. The most common chemical fingerprinting techniques for petroleum products use
high-resolution gas chromatography. These techniques can distinguish among various fuel types
that may be commingled at a given location by providing individual fingerprints of petroleum

types.

SPECTRUM ANALYTICAL, INC. Wf
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The types of hydrocarbons that can be identified using chemical fingerprinting include gasoline,
diesel, #2 Fuel Oil, jet fuel, kerosene, Stoddard solvent, #4 Fuel Oil, hydraulic oil etc. In order to
identify the type of hydrocarbons, pattern recognition based on reference standards can be
performed. In addition, pattern matching of gas chromatographic fingerprints of different
samples can be conducted. Compounds that can be used in pattern recognition analysis for diesel
and #2 fuels include normal alkanes and isoprenoids, alkylcyclohexanes, as well as biomarkers
such as sesquiterpanes, diterpanes, triterpanes and steranes. Biomarkers are any of a suite of
chemical compounds that may indicate biological involvement in the formation of petroleum.

1.4  Overview of Petroleum Weathering

Petroleum weathering is the impact of chemical, physical and biological forces on the chemical
and physical compositions of petroleum mixtures. The primary weathering processes that affect
petroleum hydrocarbons include evaporation, solubilization and biodegradation.

Evaporation is a weathering process that selectively removes compounds with lower molecular
weights, lower boiling points and lower vapor pressures. The lighter the petroleum product, the
more prone it is to evaporation. However, the conditions under which a petroleum release occurs
will determine the degree of evaporation of the petroleum mixture. Temperature, wind, impacted
medium (soil, water, cement, pipe), rate of release of the petroleum product will significantly
affect the rate of evaporation of the lighter compounds.

Solubilization is the transfer of petroleum compounds from the petroleum phase to the water
phase. Solubilization is a function of the molar concentration of a compound in a mixture and its
relative solubility in water compared to its solubility in the petroleum phase. Hydrocarbons with
the highest solubility in water would be dissolved more easily in water than compounds with
lower water solubilities. Solubilization affects primarily petroleum products in contact with
surface or ground water.

Biodegradation of petroleum hydrocarbons is the result of microbial action. If the right
conditions are present in terms of nutrient and oxygen availability and an energy source,
indigenous microbial populations in soils are capable of degrading petroleum products. This
leads to the decrease or destruction of a portion of the hydrocarbon product and results in higher
concentrations of the less biodegradable compounds.

The weathering terms used to support this professional opinion for each individual sample were
referenced from the book "Introduction to Environmental Forensics", Chapter 6.
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2.0 METHODOLOGIES
21 Sample Log-in Procedures

The oil/water samples collected on September 24 and 25, 2007 and the trip blank were received
at the laboratory on September 26, 2007 via Federal Express. As per the chain of custody, each
oil/water sample was contained in three HCI preserved 40-mL VOA vials, one unpreserved
amber glass liter bottle, one HCI preserved amber glass liter bottle, and one unpreserved plastic
liter bottle. The trip blank was contained in one HCI preserved 40-mL VOA vial. The samples
were received on ice at 2.5 degrees Celsius. Only the product layer of each sample was analyzed

For comparison and verification purposes, Spectrum analyzed several quality control and
petroleum reference samples. The following summarizes the petroleum reference samples:

100 ug/L Aliphatic Standards

#2 Fuel Oil Continuing calibration Check Standard (CCC)

20 ug/L Volatile Organic Laboratory Control sample (LCS)

- 50 ug/L Volatile Organic Continuing Calibration Check sample (CCC)

Sample identification and the assigned laboratory number are as follows:

Sample ID Matrix Lab. ID#

MW-528S 092407 Product SA68695-01
MW-43S 092407 Product SA68695-02
MW-50S 092507 Product SA68695-03
TF1/P12 092507 Product SA68695-04
9A 092507 Product SA68695-05
Trip Blank 092507 Aqueous SA68695-06

2.2 Semi-volatile Organic Compound Analysis
2.2.1 Technique

In order to determine the type or types of parent products associated with the forensic sample
SVOC methods are employed. The SW846 8100 method is designed for the identification and
quantitation of total petroleum hydrocarbons (TPH) in aqueous and soil or product samples by
the use of capillary column gas chromatography / flame ionization detector (GC/FID)
instrumentation. The SW846 8270C method is designed for the identification and quantitation of
semi-volatile organic compounds (SVOCs), such as organic lead, in aqueous and soil or product
samples by the use of capillary column gas chromatography / mass spectrometry (GC/MS)
instrumentation.
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Samples in a liquid state are injected into a capillary column at an elevated temperature through
which a carrier gas flows. The column is temperature-programmed to separate the compounds,
which are then detected by a mass spectrometer (MS) and/or flame ionization detector (FID)
interfaced to the gas chromatograph (GC).

Qualitative analysis is accomplished by comparing the chromatogram of the target compound
with prepared standards, and by GC retention times.

2.2.2 Preparation of Samples

Samples for all of the SVOC analyses used for this project are prepared similarly. Different
internal standards and surrogates may be used specific to each method as explained in
Spectrumi’s Standard Operating Procedure (SOP) for each method.

The product samples were extracted following USEPA’s SW846-3550B ultrasonic method. A
specific mass (in grams) of each product sample and petroleum standard was extracted with a
pre-defined volume (mL) of methylene chloride (solvent extraction). A 1 pL aliquot from each
sample was then injected into the appropriate instrument for analysis.

2.2.3 Operating Conditions
2.2.3.1 Total Petroleum Hydrocarbons by SW846 8100

A 1 pL aliquot from each sample was injected into Spectrum’s GC/ FID system for analysis. The
extracts were analyzed by a Hewlett Packard capillary GC/FID system equipped with 30-meter
HP-5 column (0.32 mm LD, 0.25 pm film thickness) and a flame ionization detector (FID). The
resulting chromatogram was compared to a library of petroleum product chromatograms. The
compound concentration was calculated using peak area compared against the matching
compound in the library.

OPERATING CONDITIONS FOR TPH (HP15&16)

Total run time = 16.25 min
Inlet A pressure = 23 psi
Inlet A temp = 260°C
Total flow = 58.6 mL/min

Oven temp 1 = 60°C Time 1 =2 min Ramp rate 1 = 30.0°C/min
Oven temp 2 = 150°C Time 2 = 0.0 min Ramp rate 2 = 35.0°C/min
Oven temp 3 = 310°C Time 3 = 5.43 min Ramp rate 3 = 40.0°C/min
Oven temp 4 = 320°C Time 4 = 1.00 min Ramp rate 4 = 0.0°C/min

SPECTRUM ANALYTICAL, INC. WJ
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2.2.3.2 Semi-Volatile Organic Compounds by Mod. SW846 8270C

A 1 pL aliquot from each sample was then injected into a Hewlett Packard GC/MS system for
analysis. The extracts were analyzed by a new high resolution, capillary gas chromatography
(GC)/mass spectrometry system equipped with 30-meter HP-5MS column (0.25 mm 1.D, 0.25
pm film thickness). A new HP-GC gas chromatography-auto-system (HP-6890) equipped with a
mass selective detector S973N was utilized. The MS was operated under the scan model from
m/z 35 to m/z 350. The GC/MS system includes the total ion GC fingerprint trace and the mass
spectrum of each peak. Based on the mass spectrum of each peak, the peak identification was
achieved by the combination of NIST2002 mass spectra library search and the author’s best
knowledge. The area counts of each total ion peak were integrated by HP Chemstation software.
The compound concentration was calculated using peak area and described as the percentage of
each compound in the sample.

OPERATING CONDITIONS FOR SW846 8270C

Total run time = 22.5 min
Inlet pressure = 8.29 psi
Inlet temp = 260 °C
Inlet flow = 34.1 mL/min

Oven temp 1 =40°C Time 1 = 30 sec Ramp rate 1 = 15.0°C/min
Oven temp 2 = 100°C Time 2 = 0.0 min Ramp rate 2 = 20.0°C/min
Oven temp 3 = 240°C Time 3 = 0.0 min Ramp rate 3 = 10.0°C/min
Oven temp 4 =310°C Time 4 = 4.0 min Ramp rate 4 = 0.0°C/min

2.2.3.3 Organic Lead by Mod. SW846 8270C

A 1 pL aliquot from each sample was then injected into a Hewlett Packard GC/MS system for
analysis. The extracts were analyzed by a new high resolution, capillary gas chromatography
(GC)/mass spectrometry system equipped with 30-meter HP-5MS column (0.25 mm I.D, 0.25
pm film thickness). A new HP-GC gas chromatography-auto-system (HP-6890) equipped with a
mass selective detector 5973N was utilized. The MS was operated under the scan model from
m/z 35 to m/z 350. The GC/MS system includes the total ion GC fingerprint trace and the mass
spectrum of each peak. Based on the mass spectrum of each peak, the peak identification was
achieved by the combination of NIST2002 mass spectra library search and the author’s best
knowledge. The area counts of each total ion peak were integrated by HP Chemstation software.
The compound concentration was calculated using peak area and described as the percentage of
each compound in the sample.
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OPERATING CONDITIONS FOR ORGANIC LEAD

Total run time = 155.33 min
Inlet B temp = 110 °C
Detector B temp = 280 °C

Oven temp 1 =40°C Time 1 = 1.0 min Ramp rate 1 = 3.0°C/min
Oven temp 2 = 125°C Time 2 = 5.0 min Ramp rate 2 = 10.0°C/min
Oven temp 3 = 335°C Time 3 = 100 min Ramp rate 3 = 0.0°C/min

2.2.3.5 PCBs by SW846 8082

A 2 uL aliquot from each sample was then injected into a Hewlett Packard GC/ECD system for
analysis. The extracts were analyzed by a new high resolution, capillary gas chromatography
(GC)/electron capture detector (ECD) system equipped with two columns. The columns are a
30-meter BD-5MS column (0.53 mm I.D, 1.5 um film thickness) and a 30-meter RTX-
CLPesticides column (0.53 mm LD, 0.5 pm film thickness). The compound concentration was
calculated using peak area, an external calibration, and internal standards and surrogates.

OPERATING CONDITIONS FOR PCBs

Total run time = 13 min
Inlet A temp = 225 °C
Detector A temp = 320 °C
Inlet B temp =225 °C
Detector B temp = 320 °C

Oven temp 1 = 180°C Time 1 = 0.5 min Ramp rate 1 = 12.0°C/min
Oven temp 2 =225°C | Time 2 = 2.0 min Ramp rate 2 = 20.0°C/min
Oven temp 3 = 300°C Time 3 = 3.67 min Ramp rate 3 = 30.0°C/min

2.2.3.6 Pesticides by SW846 8081A

A 2 pL aliquot from each sample was then injected into a Hewlett Packard GC/ECD system for
analysis. The extracts were analyzed by a new high resolution, capillary gas chromatography
(GC)/electron capture detector (ECD) system equipped with two columns. The columns are a
30-meter RTX-CLPesticides II column (0.53 mm 1.D, 0.42 pum film thickness) and a 30-meter
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RTX-CLPesticides column (0.53 mm [.D, 0.5 pm film thickness). The compound concentration
was calculated using peak area, an external calibration, and internal standards and surrogates.

OPERATING CONDITIONS FOR PESTICIDES

Total run time = 14 min
Inlet temp =210 °C
Detector temp = 320 °C

Oven temp 1 =170°C Time 1= 1.0 min Ramp rate 1 = 20.0°C/min
Oven temp 2 =245°C Time 2 = 0.0 min Ramp rate 2 = 6.0°C/min
Oven temp 3 = 300°C Time 3 = 0.08 min Ramp rate 3 = 0.0°C/min

2.2.3.7 Herbicides by SW846 8151A

A 2 pL aliquot from each sample was then injected into a Hewlett Packard GC/ECD system for
analysis. The extracts were analyzed by a new high resolution, capillary gas chromatography
(GC)/electron capture detector (ECD) system equipped with two columns. The columns are a
30-meter RTX-CLPesticides column (0.53 mm 1.D, 0.5 pm film thickness) and a 30-meter BD-
5MS column (0.53 mm 1.D, 1.5 um film thickness) The compound concentration was calculated
using peak area, an external calibration, and internal standards and surrogates.

OPERATING CONDITIONS FOR HERBICIDES

Total run time =23 min
Inlet temp = 250 °C
Detector temp = 320 °C

Oven temp 1 =50°C Time 1 = 0.0 min Ramp rate 1 = 10.0°C/min
Oven temp 2 = 185°C Time 2 = 3.0 min Ramp rate 2 = 15.0°C/min
Oven temp 3 =230°C Time 3 = 0.5 min Ramp rate 3 = 20.0°C/min
Oven temp 4 =275°C Time 4 = 0.75 min Ramp rate 4 = 0.0°C/min

2.2.4 Data Reduction and Calculations

Sequences were created on each instrument and downloaded at the beginning of each sample
run. Data files were created within the sequence and data was written to them as each sample
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was acquired. Each data file was named for the laboratory identification number that was
assigned to it at the time of sample receipt. Once the sample completed its run, the analyst then
recalled the file, processed the raw data, and calculated the results from the print-outs that are
generated for each data file. Samples that contained levels of contamination above the calibration
range were rerun at a dilution to bring the contaminants into the calibration range. Similarly,
samples that were run at a dilution and had results below detection limit were rerun at a lower
dilution to bring the compounds within the calibration range and to provide a lower detection
limit. Calculations used in quantifying the results to the analyses are based on the internal
standard concentration, dilution factor, and sample weight.

2.2.5 Quality Control and Quality Assurance

Quality control protocols described in Spectrum Analytical, Inc. Standard Operating Procedures
For Total Petroleum Hydrocarbons SW846 8100 Method and in Section IX. “Initial Calibration”
of Spectrum Analytical, Inc. Standard Operating Procedures For Analysis of Semi-Volatile
Organic Compounds by Gas Chromatography Mass Spectrometry: Capillary Column Technique
SW846 8270C Method were strictly adhered to for all analyzed samples. The quality control
data consists of a method blank sample, a laboratory control sample (LCS), a method calibration
summary report along with the appropriate calibration standards raw data, continuing calibration
check (CCC) standards and all associated sample and standard chromatograms. Definitions for
these quality control samples are provided along with the results of the analyses.

2.3 Volatile Organic Compound Analysis by SW846 8260B GC/MS
2.3.1 Technique

The SW846 8260B method is designed for the identification and quantitation of purgeable
volatile organic compounds (VOCs) in aqueous and soil or product samples by the use of
capillary column gas chromatography / mass spectrometry (GC/MS) instrumentation.

Purgeable VOC:s in an aqueous state are transferred from an aqueous phase to a vapor phase by
purging the sample with an inert gas (helium). The purged vapor stream is concentrated on a
trap, a stainless steel tube containing sorbent material capable of trapping the purged VOCs. The
volatile compounds are then desorbed from the sorbent materials onto a capillary column by
back-purging the trap with helium at an elevated temperature. The column is temperature-
programmed to separate the compounds, which are then detected by a mass spectrometer MS)
interfaced to the gas chromatograph (GC).

Qualitative analysis is accomplished by comparing the mass spectra of the target analytes with
prepared standards, and by GC retention times. Quantitation is achieved by comparing the
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abundance of a primary characteristic (quantitation) ion to the response of the internal standard
using a minimum of a five-point calibration curve.

2.3.2 Preparation of Samples

Due to the low viscosity of the product samples, they were diluted by volume into a known
volume of methanol. The solution for each sample was used to make further dilutions that were
loaded directly on the instrument.

The water layer of the samples was also analyzed. Sample MW-52S 092407 (SA68695-01) had
no available water layer, but all other samples had about 40 mL of water removed by pipette and
submitted for analysis. The water samples were diluted as necessary with DI water and loaded
directly on the instrument.

2.3.3 Operating Conditions

One Gas Chromatograph/Mass Spectrometer instruments was used to perform analysis for this
project. It is equipped with a 20-meter DB-VRX column (0.18 mm I.D, 1 pm film thickness).
The operating conditions for these instruments are outlined as follows:

OPERATING CONDITIONS FOR HP#1

TABLE A. Purge and trap (Method No. 1)

Purge ready temp = 35°C Bake time = 8.00 min
Purge time = 9.00 min Bake temp = 265°C

Dry purge time = 2.00 min 2016 line = 130°C
Desorb preheat = 245°C 2016 valve = 130°C
Desorb time = 4.00 min Line temp = 150°C
Desorb temp = 250°C Valve temp = 150°C
Sample drain = off MCS bake temp = 310°C
Bgb on delay 2.0 minutes MCS line temp = 150°C

- TABLE B. GC method
Total run time = 16.5
Split ratio = 30:1
Split flow = 16.0 mL/min
Inlet pressure = 10.4 psi
Inlet B temp = 225°C
Detector B temp = 280°C

Temp 1 =35°C Time 1 = 4.00 min Rate 1 =15.0°C/min
Temp 2 = 220°C Time 2 = 0.17 min Rate 2 = 0.0°C/min
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2.3.4 Data Reduction and Calculations

As mentioned in Section XIII.C of Standard Operating Procedures For Analysis of Volatile
Organic Compounds by EPA 8260B & MADEP WSC-CAM-II A, “Instrument Sequence
Creation and Storage”, sequences were created on each instrument and downloaded at the
beginning of each sample run. Data files were created within the sequence and data was written
to them as each sample was acquired. Each data file was named for the laboratory identification
number that was assigned to it at the time of sample receipt. Once the sample completed its run,
the analyst then recalled the file, processed the raw data, and calculated the results from the
print-outs that are generated for each data file. Samples that contained levels of contamination
above the calibration range were rerun at a dilution to bring the contaminants into the calibration
range. Similarly, samples that were run at a dilution and had results below detection limit were
rerun at a lower dilution to bring the compounds within the calibration range and to provide a
lower detection limit. Calculations used in quantifying the results to the analyses are based on
the internal standard concentration, dilution factor, and sample weight. For detailed descriptions
of calculations, please refer to Spectrum Analytical, Inc. Standard Operating Procedures For
Analysis of Volatile Organic Compounds by EPA 8260B & MADEP WSC-CAM-IT A

2.3.5 Quality Control and Quality Assurance

Quality control protocols described in Section XVIII. “Quality Control and Quality Assurance”
of Spectrum Analytical, Inc. Standard Operating Procedures For Analysis of Volatile Organic
Compounds by EPA 8260B & MADEP WSC-CAM-II A were strictly adhered to for all
analyzed samples. The quality control data consists of a method blank sample, a laboratory
control sample, a method calibration summary report along with the appropriate calibration
standards raw data, continuing calibration check (CCC) standards, various method tuning criteria
and all associated sample and standard chromatograms.

3.0 RESULTS

Appendix A shows the chromatograms associated with the samples from this project.

Sample MW-528 092407 (SA68695-01) is shown in the first set of figures. F igure 1A shows the
GC/MS chromatogram of the sample at a 1:50,000 dilution using method SW846 8260B. F igure
1B shows the GC/FID chromatogram using a modified SW846 8100 method. F igure 1C shows
the GC/ MS chromatogram using method SW846 8270C. The PCB chromatograms are shown
in Figure 1D, with the sample at a 1:50 dilution. Figure 1E shows the expanded ECD1A
chromatogram from Figure 1D. Figure 1F shows the expanded ECD2B chromatogram from
Figure 1D.
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Sample MW-43S 092407 (SA68695-02) is shown in the second set of figures. Figure 2A shows
the GC/MS chromatogram of the product layer of the sample at a 1:50,000 dilution using method
SW846 8260B. Figure 2B shows the GC/FID chromatogram of the product layer using a
modified SW846 8100 method. Figure 2C shows the GC/ MS chromatogram of the product
layer using method SW846 8270C. The PCB chromatograms of the product layer are shown in
Figure 2D, with the sample at a 1:50 dilution. Figure 2E shows the expanded ECD1A
chromatogram from Figure 2D. Figure 2F shows the expanded ECD2B chromatogram from
Figure 2D. Figure 2G shows the GC/MS chromatogram of the water phase of the sample at a
1:100 dilution.

Sample MW-50S 092507 (SA68695-03) is shown in the third set of figures. Figure 3A shows
the GC/MS chromatogram of the sample at a 1:5,000 dilution using method SW846 8260B.
Figure 3B shows the GC/FID chromatogram using a modified SW846 8100 method. Figure 3C
shows the GC/ MS chromatogram using method SW846 8270C. The PCB chromatograms are
shown in Figure 3D, with the sample at a 1:50 dilution. Figure 3E shows the expanded ECD1A
chromatogram from Figure 3D. Figure 3F shows the expanded ECD2B chromatogram from
Figure 3D. Figure 3G shows the GC/MS chromatogram of the water phase of the sample ata 1:5
dilution.

Sample TF1/P12 092507 (SA68695-04) is shown in the fourth set of figures. Figure 4A shows
the GC/MS chromatogram of the sample at a 1:50,000 dilution using method SW846 8260B.
Figure 4B shows the GC/FID chromatogram using a modified SW846 8100 method. Figure 4C
shows the GC/ MS chromatogram using method SW846 8270C. The PCB chromatograms are
shown in Figure 4D, with the sample at a 1:50 dilution. Figure 4E shows the expanded ECDIA
chromatogram from Figure 4D. Figure 4F shows the expanded ECD2B chromatogram from
Figure 4D. Figure 4G shows the GC/MS chromatogram of the water phase of the sample at a
1:100 dilution.

Sample 9A 092507 (SA68695-05) is shown in the fifth set of figures. Figure 5A shows the
GC/MS chromatogram of the sample at a 1:5,000 dilution using method SW846 8260B. Figure
5B shows the GC/FID chromatogram using a modified SW846 8100 method. Figure 5C shows
the GC/ MS chromatogram using method SW846 8270C. The PCB chromatograms are shown
in Figure 5D, with the sample at a 1:50 dilution. Figure SE shows the expanded ECDIA
chromatogram from Figure 5D. Figure 5F shows the expanded ECD2B chromatogram from
Figure 5D. Figure 5G shows the GC/MS chromatogram of the water phase of the sample ata 1:5
dilution.

Figure 6A shows the PCB chromatogram for a sample of Aroclor-1248. Figure 6B shows the
expanded ECD1A chromatogram from Figure 6A. Figure 6C shows the expanded ECD2B
chromatogram from Figure 6A.
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Appendix B shows the quality assurance report specific to this project that outlines several data
quality interpretations:

-Total petroleum hydrocarbon (TPH) concentration in ppm
-Petroleum fingerprint identification

-Volatile hydrocarbon data via SW846 8260B Method

-PCB data via SW846 8082 Method

-Pesticide data via SW846 8081 A Method

-Herbicide data via SW846 8151A Method

-Semi-volatile organic data via SW846 8270C Method

-Organic lead data including tetraethyl and tetramethyl lead
-Various quality control analyses associated with sample batches.

4.0 DISCUSSION
This section provides the results of the analyses conducted in this study.
a) MW-528 092407 (SA68695-01, Product)

Figure 1A shows the GC/MS chromatogram of the sample at a 1:50,000 dilution using method
SW846 8260B. Figure 1B shows the GC/FID chromatogram using a modified SW846 8100
method. These two figures do not indicate the presence of significant petroleum fuel
contamination (gasoline to #6 fuel oil). Some petroleum compounds/solvents (2 and 4-
chlorotoluene, toluene, naphthalene and m&p-xylene) were detected in the product phase and the
associated water phase. Although the presence of these compounds does not provide sufficient
insight on their fuel origin, it is likely that a gasoline contamination is associated with these
compounds.

Figure 1C shows the GC/ MS chromatogram using method SW846 8270C. The results show the
presence of high concentrations of phthalates (plasticizers). These high concentrations indicate a
usage of these phthalates for industrial processes.

The PCB chromatograms are shown in Figure 1D, with the sample at a 1:50 dilution. Figure 1E
shows the expanded ECD1A chromatogram from Figure 1D. Figure 1F shows the expanded
ECD2B chromatogram from Figure 1D. One PCB, Aroclor 1248, was detected at a high
concentration (2130 mg/kg).

No organic lead, pesticides or herbicides were detected in the sample. Tentatively identified
compounds (TICs) did not provide additional fingerprinting information for product
identification.
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b) MW-43S 092407 (SA68695-02, Product)

Figure 2A shows the GC/MS chromatogram of the sample at a 1:50,000 dilution using method
SW846 8260B. Figure 2B shows the GC/FID chromatogram using a modified SW846 8100
method. These two figures do not indicate the presence of significant petroleum fuel
contamination (gasoline to #6 fuel oil). Some petroleum compounds/solvents (benzene, 2 and 4-
chlorotoluene, toluene, naphthalene and m&p-xylene) were detected in the product phase and the
associated water phase. Although the presence of these compounds does not provide sufficient
insight on their fuel origin, it is likely that a gasoline contamination is associated with these
compounds. Trichloroethene (TCE) was also present in this sample, indicating a solvent
contamination.

Figure 2C shows the GC/ MS chromatogram using method SW846 8270C. The results show the
presence of high concentrations of phthalates (plasticizers). These high concentrations indicate a
usage of these phthalates for industrial processes.

The PCB chromatograms are shown in Figure 2D, with the sample at a 1:50 dilution. Figure 2E
shows the expanded ECD1A chromatogram from Figure 2D. Figure 2F shows the expanded
ECD2B chromatogram from Figure 2D. One PCB, Aroclor 1248, was detected at a high
concentration (3210 mg/kg).

No organic lead, pesticides or herbicides were detected in the sample. Tentatively identified
compounds (TICs) did not provide additional fingerprinting information for product
identification.

¢) MW-508S 092507 (SA68695-03, product)

Figure 3A shows the GC/MS chromatogram of the sample at a 1:5,000 dilution using method
SW846 8260B. Figure 3B shows the GC/FID chromatogram using a modified SW846 8100
method. These two figures indicate the presence of weathered gasoline contamination. The
absence of organic lead in the sample indicates that the gasoline contamination is from a post-
1979 gasoline.

Figure 3C shows the GC/ MS chromatogram using method SW846 8270C. The results show the
presence of high concentrations of phthalates (plasticizers). These high concentrations indicate a
usage of these phthalates for industrial processes. The sample also contains the PAHs
fluoranthene and pyrene, two compounds typically associated with coal tar contamination.

The PCB chromatograms are shown in Figure 3D, with the sample at a 1:50 dilution. Figure 3E
shows the expanded ECD1A chromatogram from Figure 3D. Figure 3F shows the expanded
ECD2B chromatogram from Figure 3D. One PCB, Aroclor 1248, was detected at a high
concentration (416 mg/kg).

l
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No organic lead, pesticides or herbicides were detected in the sample. Tentatively identified
compounds (TICs) did not provide additional fingerprinting information for product
identification.

d) TF1/P12 092507 (SA68695-04, product)

Figure 4A shows the GC/MS chromatogram of the sample at a 1:50,000 dilution using method
SW846 8260B. Figure 4B shows the GC/FID chromatogram using a modified SW846 8100
method. These two figures indicate the presence of weathered gasoline contamination. The
absence of organic lead in the sample indicates that the gasoline contamination is from a post-
1979 gasoline.

Figure 4C shows the GC/ MS chromatogram using method SW846 8270C. The results show the
presence of high concentrations of phthalates (plasticizers). These high concentrations indicate a
usage of these phthalates for industrial processes.

The PCB chromatograms are shown in Figure 4D, with the sample at a 1:50 dilution. Figure 4E
shows the expanded ECD1A chromatogram from F igure 4D. Figure 4F shows the expanded
ECD2B chromatogram from Figure 4D. No PCBs were associated with this sample.

No organic lead, pesticides or herbicides were detected in the sample. Tentatively identified
compounds (TICs) did not provide additional fingerprinting information for product
identification.

e) 9A 092507 (SA68695-05, product)

Figure 5A shows the GC/MS chromatogram of the sample at a 1:5,000 dilution using method
SW846 8260B. Figure 5B shows the GC/FID chromatogram using a modified SW846 8100
method. These two figures do not indicate the presence of significant petroleum fuel
contamination (gasoline to #6 fuel oil). Some petroleum compounds/solvents (benzene, toluene
and o-xylene) were detected in the product phase and associated water phase. Although the
presence of these compounds does not provide sufficient insight on their fuel origin, it is likely
that a gasoline contamination is associated with these compounds.

Figure 5C shows the GC/ MS chromatogram using method SW846 8270C. The results show the
presence of high concentrations of phthalates (plasticizers). These high concentrations indicate a
usage of these phthalates for industrial processes.

The PCB chromatograms are shown in Figure 5D, with the sample at a 1:50 dilution. Figure 5E
shows the expanded ECD1A chromatogram from F igure 5D. Figure SF shows the expanded
ECD2B chromatogram from F igure 5D. One PCB, Aroclor 1248, was detected at a high
concentration (3560 mg/kg).
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No organic lead, pesticides or herbicides were detected in the sample. Tentatively identified
compounds (TICs) did not provide additional fingerprinting information for product
identification.

f) Sample comparison

A comparison of the fingerprint and chemical makeup of samples MW-43S 092407 and MW-
528 092407 indicates that the contaminant source of these samples is similar. The presence of
TCE in MW-43S 092407 indicates a solvent contamination, as well.

Samples MW-50S 092507, TF1/P12 092507 and 9A 092507 also have a contaminant signature
that is similar to MW-43S 092407 and MW-52S 092407, although the gasoline signature is
more evident in samples MW-508 092507 and TF1/P12 092507. This indicates that the
contaminant source of these samples is likely to be similar. Note, however, the absence of the
PCB 1248 in sample TF1/P12 092507.

5.0 OPINIONS

Based on our education, experience and the analytical testing reflected in the information
contained in this report, we have the following opinions to a reasonable degree of scientific
certainty about the product sample received from Weston Solutions, Inc.

Opinion 1:  Sample MW-528 092407 does not contain significant petroleum fuel
contamination (gasoline to #6 fuel oil). It is likely, however, that a gasoline contamination is
associated with this sample based on the volatile organic compounds detected in the product
phase. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. One PCB, Aroclor
1248, was detected at a high concentration (2130 mg/kg).

Opinion 2:  Sample MW-43S 092407 does not contain significant petroleum fuel
contamination (gasoline to #6 fuel oil). It is likely, however, that a gasoline contamination is
associated with this sample based on the volatile organic compounds detected in the product
phase and the associated water phase. The sample contains high concentrations of phthalates
(plasticizers). These high concentrations indicate a usage of these phthalates for industrial
processes. One PCB, Aroclor 1248, was detected at a high concentration (3210 mg/kg). TCE
was also detected in the product sample and the associated water phase.

Opinion 3:  Sample MW-50S 092507 contains weathered gasoline contamination. The
absence of organic lead in the sample indicates that the gasoline contamination is from a post-
1979 gasoline. The sample contains high concentrations of phthalates (plasticizers). These high
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concentrations indicate a usage of these phthalates for industrial processes. The sample also
contains the PAHs fluoranthene and pyrene, two compounds typically associated with coal tar
contamination. One PCB, Aroclor 1248, was detected at a high concentration (416 mg/kg).

Opinion 4:  Sample TF1/P12 092507 contains weathered gasoline contamination. The
absence of organic lead in the sample indicates that the gasoline contamination is from a post-
1979 gasoline. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. No PCBs were
detected in this sample.

Opinion 5:  Sample 9A 092507 does not contain significant petroleum fuel contamination
(gasoline to #6 fuel oil). It is likely, however, that a gasoline contamination is associated with
this sample based on the VOC compounds detected in the product phase and the associated water
phase. The sample contains high concentrations of phthalates (plasticizers). These high
concentrations indicate a usage of these phthalates for industrial processes. One PCB, Aroclor
1248, was detected at a high concentration (3560 mg/kg).

Opinion 6: A comparison of the fingerprint and chemical makeup of samples MW-43S 092407
and MW-528 092407 indicates that the contaminant source of these samples is similar. The
presence of TCE in MW-43S 092407 indicates a solvent contamination, as well.

Opinion 7: Samples MW-50S 092507, TF1/P12 092507 and 9A 092507 also have a
contaminant signature that is similar to MW-43S 092407 and MW-52S 092407, although the
gasoline signature is more evident in samples MW-50S 092507 and TF1/P12 092507. This
indicates that the contaminant source of these samples is likely to be similar. Note, however, the
absence of the PCB 1248 in sample TF1/P12 092507.
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